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Give Clearest Reception 


Cunningham Tubes used in any standard receiving set will enable you and your 


friends to listen to news reports at breakfast, stock market quotations at lunch, 
and in the evening sit in your comfortable living-room by the fireside and enjoy 
the finest music and entertainment of the day. 

Send 5c for new 32-page Cunningham Tube catalog, containing detailed instruc- 
tion for the operation of Cunningham Tubes as well as numerous circuit diagrams 
and graphic illustrations of tube action. 

The Cunningham Technical Bureau is at your Service. Address your problems to Dept. R. 


tk ? Eastern 

Home Office:— * ’ e Representatives:— 
248 First Street 154 West Lake Street 
San Francisco, Calif. Chicago, Illinois 


CUNNINGHAM 
TYPEC 300 
PATENTED 


AMPLIFIES 
AS IT 
DETECTS 











Patent Notice 


Cunningham tubes 
are covered by pat- 
ents dated 11-7-05, 
1-15-07, 2-18-08 and 
others issued and 
pending. Licensed 
only for amateur or 
experimental uses in 
radio communication. 
Any. other use will 
be an infringement. 


TYPE C-300 


Super-Sensitive 


DETECTOR 
$500 


TYPE C-301 
Distortionless 


AMPLIFIER 


$G50 


The trade mark GE 
is the guarantee of 
these quality tubes. 
Each tube is built to 
most rigid specifica- 
tions. 
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Reach out for 


GREATER DISTANCE! 
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UST as you can command a better view 
of surrounding country from a lofty 
tower, so can you select at will from the 
programs of many broadcasting stations 
with the new Radiola Model AA-1520, a 
three-stage, radio-frequency amplifier. 


Radiola AA-1520 makes possible excel- 
lent reception with nothing more than an 
indoor loop antenna, a variable condenser 
for tuning, and the customary detector 
and two-stage amplifiers. It amplifies the 
feeble energy received from the distant 
station so that the addition of the usual 
detector and two-stage, audio-frequency 
amplification will allow the use of a loud 


Price of Radiola AA-1520 three-stage, radio-frequency amplifier — 


speaker for local broadcasting stations. 
And of course, when head telephones are 
worn, one may listen to stations beyond 
the “loud speaking” range. 


A really handsome receiver can be 
made up of model AA-1520in combination 
with model AA-1400, a companion unit, 
and the new beautifully finished trays, 
placed top and bottom, which contain the 
two models as a complete Radiola, attrac- 
tive enough for the best appointed living 
room. 


Your nearest RCA dealer will be glad 
to demonstrate. 


$80.00 





No radio enthusiast 

be without the 
jet “Radio Enters the 
Home.” Price 35 cents 
at your dealer or by 


Radio«.®.: Corporation Bll 


America 


Sales Office, Suite 2064 
233 Broadway 
New York City 


District O; 
10 South La Salle St. 
Chicago, Ill. 
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if you can abled 
pay more—you will still 
prefer CROSLEY efficiency 


From the most humble home to the elaborate drawing room, 
Crosley Instruments are preferred. Regardless of the many 
higher priced instruments on the market, the man who knows— 
even if he can afford to pay more—will choose Crosley. 


There is no secret in this. Crosley instruments are the acme of 
efficiency and simplicity and their construction is based on sound 


fundamental principles. Numerous tests by disinterested parties 
all over the country will bear us out in this statement. 


If you are a prospective purchaser demand that your dealer dem- 
onstrate Crosley Apparatus. He should be able to furnish you 
with Crosley Instruments. If not, send us his name and order 
direct. 


If you are a Jobber or Dealer and do not already handle Crosley 
Instruments, you will be wise to satisfy the demand that our na- 
tional advertising has created. 


ERESLEY 


BETTER-COST LESS 


RADIO 


Complete sets from $25 up, all kinds 
of parts and experimental units 


Write for Catalog 


CROSLEY MANUFACTURING CO. 
128 Alfred St. Cincinnati, Ohio 





CROSLEY RECEIVER MODEL xX. 
four tube outfit the same as shown in the 
© scene, It consists of tuner, one stage 
of Tuned Radio Frequency Amplification 
(the feature that has made this set so popu- 
lat) Detector and two stages of Audio Fre- 
quency Amplification in a beautiful mahog- 
‘ny cabinet. It will bring in distant sta- 
tions loud and clear. With this set, listeners 
a have heard Winnipeg, San Fran- 
and Honolulu. Price without phones, 
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7. Ee 
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on the worlds \% 
supreme Head Set s 


DICTOGRAPH | 
Radio HEAD SET 


Was 


N°2. you can get the world- 
famous Dictograph Radio 

Head Set at a clear saving of 
$4.00! The tremendous 
calling for quantity production, 
makes possible the new price of 
only $8.00. Never before has a 
radio Head Set of like quality been 
offered for so little money. This is 
exactly the same Dictograph Radio 


demand, 


$19 Now? 


System of Loud Speaking Tele- 
phones. 

Take advantage of this saving 
now. Note the amazing improve- 
ment effected in your receiving set 
by the Dictograph principle of su- 
per-sensitive and accurate sound 
reception. 3000 ohms, for all crystal 
detector or vacuum tube receiving 
sets. Regularly furnished as Stand- 
ard Equipment with leading radio 








DICTOCRAPH 
Radio LOUD SPEAKER 


$20 


complete with 5 ft. flexible silk cord, An 
overwhelming value at this low price. 


Head Set that has always sold for 
$12.00—made by the makers of 
world standard Dictograph prod- 
ucts, including the marvelous 
“Acousticon” for the Deaf, the De- 
tective Dictograph, the Dictograph 


DICTOGRAPH PRODUCTS CORPORATION 


220 West 42nd Street (Branches in all principal cities) New York City 


The pastont Loud Speaker 
for the home. A handsome in- 
strument of superb quality 
and priced at only $20, com- 
lete with 5 ft. flexible cord. 

eproduces every sound in 
absolutely clear, natural tones, 
free from noise or distortion. 
Ask for a free demonstration 
at reliable radio shops. 


receiving sets. 


Note: Plans are now under way for the 
epeestion of the new Dictograph SUPER- 
ONE Head Set, the most perfect instru- 


ment that can be made. Price $12.00. 




















DX TYPE No. 58 





GREATEST 


SELECTIVITY 


EXTREMELY 
LONG RANGE 


ARE CHARACTERISTICS OF THE Si gr 1 . 
DX TYPE No. 








Yeral 
58 R.F. RECEIVER 


Unquestionably the most Sensitive Radio Instrument on the market today 


IF YOU DON’T LIKE THE PROGRAM YOU ARE LISTENING TO—YOU MAY FIND ANOTHER MORE 
SUITABLE TO YOUR TASTE 








We will be very pleased to mail—upon request—literature descriptive of RADIO FREQUENCY APPARATUS 
WRITE FOR BULLETIN No. 119-W 


Federal Telephone and Telegraph Company 


MANUFACTURERS OF STANDARD RADIO EQUIPMENT 


BUFFALO, N. Y. 
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MAGNAVOX-—pioneers 
in the RADIO field 


— in 1913 that the 
Magnavox electro- 
dynamic receiver made 
its first public demon- 
stration, when telephone 
communication washeld 
between Denver and 
New York—a _ revolu- 
tionary advance. 


The rise of Radio 
Broadcasting found 
Magnavox apparatus 
already fully developed 
to make possible the 
reproduction of wireless 
music and speech in 
ample volume and mar- 
velous clearness. 


R-2 Magnavox Radio 
with 18-inch horn 


This instrument is intended 
for those who wish the ut- 
most in amplifying power; for 
clubs, hotels, dance halls, large 
audiences, etc. It requires only 
ofan ampere for the field. 


Price $85.00 


R-3 Magnavox Radio 
with 14-inch horn 
(as illustrated) 


The ideal instrument for 
use in homes, offices, amateur 
Stations, etc. Same in prin- 
ciple and construction as 
Type R-2. Price $45.00 


Model C Magnavox 
Power Amplifier 
For use with the Magnavox 
io and insures getting the 
largest possible power input. 
2-stage $ 80.00 
3-stage 110.00 


The facilities and experience 

K of each piece of equip- 

ment bearing the Magnavox 

trade mark are unrivaled any- 
where in the world. 








ever a dull evening in the home 


The relaxation, the gayety and the 
stimulus which all the world is seeking, 
Magnavox Radio will bring to your own 
hearth and home. 

With the Magnavox Radio every incoming 
signal registered by the receiving set is repro- 
duced to the utmost degree of sensitivity and 
power. Thisincomparable superiority, based 
on scientific reasons known to every expert, 
has by general popular opinion given Magna- 
vox the distinctive title of the Reproducer 
Supreme. 

Magnavox Radio and Power Amplifier are 
readily attached to any good receiving set— 
no other equipment gives you the uniform 
enjoyment of radio at its best. 

Magnavox Products can be had from good dealers everywhere. Our 
interesting new booklet (illustrated in three colors) will be sent on request. 
The Magnavox Co., Oakland, California 
New York: 370 Seventh Avenue 


‘A GNAVOX. 
Radio 


the Reproducer Supreme 
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“DAYTON RADIO PRODUCTS 


MOULDED BAKELITE VARIOMETER 


SELLS ITSELF, WHY—BECAUSE: 

It is genuine Bakelite throughout and all unnecessary metal 
parts are eliminated. 

It has positive contact to rotor by use of pig-tails. 

It is convenient for either table or panel mounting. 

It has ledge for mounting inductance coil to it, making a 
complete tuner in one unit. 

It has high polish, beauty of design and unequalled efficiency, . 

Its price is only $6.75. 








Vario-coupler, companion instrument, $7.00 


VERNIER VARIABLE CONDENSER 
Capacity .0005 and .001 
Vernier Variable Condensers are necessary for precision tuning under 
present broadcasting conditions. This Vernier attachment is operated sepa- 
rately from main condenser control, permitting greatest degree of ease in 
tuning. 
Bakelite is used throughout on this condenser, because good insulation 
is very essential in condenser construction. The plates are heavy aluminum, 
separated by accurately machined spacers. 
Prices—.0005 Mf. Type 17 PCV—$4.40. 
001 Mf. Type 31 PCV—$5.30. 


Complete catalog, with useful Radio information, and drawings of different 
hook-ups for receiving sets—mailed on receipt of six cents. 


The A-C Electrical Mfg. Co. Dayton, Ohio 


MAKERS OF ELECTRICAL DEVICES FOR OVER TWENTY YEARS 











seamen 
So ———$—$—$$—__ 


Don’t Waste Money, Time and Patience on 


Cheap, Improperly Designed Radio Parts |} At 
Insist on getting NEW YORK COIL COMPANY’S “Tae 


Products, which insures entire satisfaction. Honestly Ss 
priced, scientifically constructed | 7 
and engineered to deliver the max- auDIO FREQUENCY 
Imum results. of .~ “eo 


and radio engineers. Guar- 
j ; “6 ” anteed to give high magni- 
Each of the following articles are “thoroughbreds. Sesion. "tens diietion ea 


lari i better all round efficiency. 
Our 180 degree Variocoupler contains 50 turns No. No howling Price $4.00 
20 wire on primary, and 40 turns No. 22 wire on 


secondary, Bakelite tubing and pigtail connections. The best made and most 








nth 


\ 








efficient Coupler in existence 


CHMUML Mali LITA 


“LRRD HR 


Standard 90-degree Variocoupler 
Our Variometers are full size precision instruments 


othe en en Lomeear> Nett Real Radio Frequency Transformers 
ard by which all others are judged. ze : 
Plates are of extra heavy aluminum, THE NEW YORK ENTERTAIN-A-PHONE RECEIVING SET, consist 
ageuretely spaced. Pain iramnowors rl 'T D d h 
t) e supporting elements is suc i i i i e 
at peuiecse’ sonte” hae, ing of Tuner, etector, and two stages of Amplification, priced at $50.00, is t 
able bearings with provision to take greatest value ever offered in Radio. 

up wear and means for always in- 

suring positive contact is provided. 


11 Plate : NEW YORK COIL COMPANY, Inc. 


23 Plate 


he ‘0 338 Pearl Street New York City, N. Y. 
———— 
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Expert Testimony for 
PACENT RADIO ESSENTIALS 


After the most exhaustive tests, leading radio set manufac- 
turers have set their seal of approval on PACENT RADIO 
ESSENTIALS and standardize on them. The endorsement 
of these critical technicians is a dependable warranty to you. 
Whenever you see the PACENT Trade Mark on Plugs, Jacks 
and other devices for Variable Plug and Jack Connections, you 
can bank on their QUALITY and PERFORMANCE. 


Don’t Improvise—“‘Pacentize”’ 
Write for Descriptive Bulletins W J 104 


PACENT ELECTRIC COMPANY 


INCORPORATED 
Manufacturers and Distributors of Radio and Electrical Essentials 
Executive Offices: 22 Park Place, New York, N. Y. 
BRANCH OFFICES 

tO Philadelphia, Bourse Building Washington, D. C., Munsey Bldg. 
Exterior of PACENT Chicago, 33 So. Clinton Street San Francisco, Sheldon Building 

Universal Plug. The _—_—_ 
Canadian and British Licensees : 


sige » pee lug. 
not it’s A vs and spring terminals 
Members, Radio Section, Associ COLONIAL RAbiIOoO, Ltd., whi ri. A porkeet 


not Universal. Price 
now $1.00. ated Wfrs. of Glectrical Supplies Hamilton, Canada biting contact. 


ees 
Ve 
CW 

<a 
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New! Better! 


Bestone Radio Products 


Are you satisfied with mere “noise” and distorted “sounds” from your 
Receiving Set? It’s all in the QUALITY of the apparatus used. 

Bestone Wireless Apparatus are noted for scientific accuracy, clarity 
of tone and unusual volume. The Bestone products illustrated are with- 
out equal in design, construction and actual RESULTS. 

We manufacture a wide range of Crystal and Vacuum Tube Receivin “4 f ip” 
Sets as well as a complete line of radio parts. ——. trina tag yg 

If your dealer cannot supply you, communicate with us direct. ™ “i 


WIRELESS WIRELESS 
Send for Illustrated Catalog ‘‘W’’ — taal ee eat \ ae 
. eatures. e Plug that requires no dis- 
assembling. Just press the buttons—the 


" = HENRY HYMAN & CO., INC. J Me cord tips cannot loosen. No more fussing 


¢ or mussing with tools. You do not have 


4PpapatTu® Manufacturers 4PPaRatv® to take the Plug apart for any reason 
whatever. Saves time, temper and assures 


Executive Offices: Branch: better results. Provides connection for 
476 Broadway, New York 212 W. Austin Ave., Chicago ‘"** M4 Phones Price ig: 


No. 727 
New design—new construction — new 


Bestone Condensite Bestone Amplifying 
Vario-Coupler Transformer 
No. 712 No. 715 


Un most | on gy eo arden gpl ~ - poor, Without doubt this apparatus is the foremost 
ualle © appearance and results. Is con- i i i 
structed of genuine mahogany cclured. condensite, bes eo ia —— = and ogy 4 
By its unique design the prima and seconda oe a ee as undistorte reception. - 24 
coils take the same general outline within eac Bestone product is characterized by superiority of 
other, placing them in very close proximity. design, excellence of materials and scientific con- 
Primary divided into 16 taps enables very close struction. Spaghetti tubing insulates all internal 
: . . > y ck 
tuning. Equipped with 3-inch Bakelite dial. wiring. Is fully losed in hand aluminum 
case. 
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Your Battery 
Should be Kept Fit 


The Tungar Battery Charger makes it a simple 
matter to keep your storage battery tuned-up 
andfit. With it youcan recharge your battery 
at home—and at little cost. 
Tungar is a small, compact rectifier, which can 
BATTERVEGH NAGE be connected with any a-c. lighting circuit. It 
— is easy and safe to operate—in fact, requires 
RE OT no attention after starting. And when properly 
Attachment, it will also charge "3" connected, the current can go only theone way, 
— eliminating any danger of ruining the battery. 
There is no excuse for allowing your battery 
to run down and spoil the evening’s fun. A 
Tungar doesn’t cost much—and it charges the 
starting and lighting battery in your automo- 
bile also. 
Send for our new booklet on Tungars for radio, 
if your dealer cannot supply you. 


Sets the ein “St? Bienes Bet Address Merchandise Dept., General Electric 


teries are charged with Tungar 


and attachment. Company, Bridgeport, Conn. 


General@@Electric 
Saas Company tens 
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Dont Blame it 
The Real Explanation of 


Much of the Trouble You 
Have with Your Radio Set 


NE of the things which the radio world is rapidly 
QO learning is that the term “static” has been very 
loosely used to cover a multitude of radio sins for 

which static is really in no way responsible. 

It is discovering that many of the frying, crackling 
noises and much of the so-called interference laid at 
static’s door are due to nothing more or less than the 
use of batteries of the wrong kind or that leak an excessive 
amount of electricity. 

Any one of these battery faults can undo the most care- 
ful work-in construction of set and aerials, and usually 
not only one, but two or three of them are present in the 


same place. 

Radio operators should remember particularly that 
“B” Batteries are in series with the phones or amplifying 
horn and that any noises set up within the “B” batteries 
themselves will come in strong. You can demonstrate 
this to yourself by scratching your “B” batteries with 
your finger-nail. The noise you get through your phones 
will surprise you. 

A growing understanding of these facts is leading. to 
much greater care in the selection of batteries and to 
the use of high-grade storage batteries for both A and B 
work, since such storage batteries have just the charac- 
teristics needed for both efficiency and economy in radio 
service, 

An interesting development in this connection is the 
new type of “B” battery and an all-rubber “A” battery 
put on the market by the Willard company. In these 
batteries, electrical leakage, which is present to such a 
great extent in the ordinary battery and which accounts 
for so much noise, is to a great extent ingeniously over- 
come. 

The “B” battery cells are cylindrical glass jars with 

hard-rubber, screwed-on covers. These are so spaced 
that the only contact between cells is through heavy, 
burned-on connectors. No sealing compound is used 
and the box is cut down so that the sides reach up only 
about half way to the tops of the jars. 
_ These features and the use of threaded-rubber insula- 
tion, operators find, result in a battery which holds its 
voltage, is never sluggish and, with occasional recharg- 
ing, lasts for years. 

Inasmuch as this big improvement can be effected at 
an actual saving of money because of the long life of a 
teally good storage battery, there is no question that 
this type of battery will rapidly be adopted for a great 
majority of sets. When this is done, the bugaboo of 

static” will lose much of its terror. 


Willard Storage Battery Co., Cleveland, Ohio 


THE WIRELESS AGE 9 


on Static! 


The Willard Radio “B” Battery is a 24-volt rechargeable 
battery. Glass jars— Threaded Rubber Insulation — 
screwed-on covers. 


The Willard 6-volt, All-Rubber Radio “A” Battery has 
one-piece rubber case—Threaded Rubber Insulation— 
special Radio plates. 


The new Willard lower priced Radio “A” Battery (Type 
FW3) Willard-quality plates—selected wood separators— 
tested rubber jars, specially-designed terminals. 
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Result of 
14 Years’ Experience 


= 
rs 


- Supersensitive 
sound mates ~ 


It was Reginald Fessenden, 
distinguished radio engineer 
and inventor, who designed the 
first Brandes headset fourteen 
years ago. Ever since Brandes 
headsets have been not only 
supersensitive, so that they re- 
spond to the faintest signal, but 
Matched Tone headsets. Coun- 
terfeits are offered with the 
statement that they are “as 
good as Brandes”—but their 
phones are not supersensitive 
sound-mates. 


In radio receiving two tele- 


phones are better than one, but 
only when they are absolute 
sound-mates. 


Send ten cents in stamps for 
the “Beginner's Book of 
Radio.” It explains radio in 
terms that anyone can under- 
stand. 


Distributors and District Offices: 


Munsey Bldg., Washington, D. C. 

33 S. Clinton St., Chicago, Ill. 

704 Granite Bldg., Pittsburgh, Pa. 

709 Mission St., San Francisco, Cal. 

76 Pearl St., Boston, Mass. 

802 Forsyth Bldg., Atlanta, Ga. 

1220 Nicollet Ave., Minneapolis, Minn. 
International Elec. Co., Wellington, N. Z. 


C.Br andes sINC. 


CMatched Tone” Headsets 


TRADEMARK REO. U.S. PAT. OFF. 


237 Lafayette St., New York. 
Dept. WA 


Made in Canada by Canadian Brandes, Ltd., Toronto and distri- 
buted by Perkins Electric, Ltd., Montreal. 
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AROUND 
THE 
WORLD 
AND PAID 
FOR IT! 


at 


PANAMA, HAWAII, CHINA, KOREA, JAPAN, INDIA, EGYPT 
EUROPEAN COUNTRIES AND SOUTH AMERICA 


To all the countries of the world a wireless operator travels. Not only does radio as a profession place 
you in a growing industry with unlimited opportunities but it permits you to visit countries the world over 
—an education in itselfi—and you are paid while getting that amount of worldly knowledge. Prepare 
yourself for a future in this fascinating field. Qualify yourself through the 


RADIO INSTITUTE OF AMERICA 
The Oldest Established and Foremost Radio School in the United States 


(Formerly Marconi Institute) 


Over 90% of all the wireless operators, on land and sea in the employ of the 
Radio Corporation of America, are our graduates. 


If you cannot attend our resident school in New York or San Francisco, our school can come to you 
through our HOME STUDY COURSE. 

The home study division of the Radio Institute of America is a systematically organized course of 
instruction, including everything from the basic principles of electricity and magnetism to commercial 
apparatus of the latest typeand design. A progressive and interesting course of training developed by 
radio engineers. Code instruction is taught by automatic instruments of special construction. 

Our graduates enjoy a great and exclusive advantage in the close connection existing 
between the institute and the Radio Corporation of America. 

Our booklet, “Radio—The New Field of Unlimited Opportunity,” will show you 
the great things and greater opportunities in the radio field. Send the coupon today. 


a“ 
7 oa 
seo 
oe -* 
or 7 


RADIO INSTITUTE OF AMERICA 


(Formerly Marconi Institute) 
326 Broadway, New York City 


Branch Resident School: ast we 
o\e 
New Call Bldg., New Montgomery St. 1S at. 


San Francisco, Cal. oi 


a. 
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Reliable Radio 
Specialties 


New Paragon for Good Results! 


. HE name “Pruden” back 
Audio-Frequency standard Radio Equipment he 
e guarantee of mechanical caxcel- 
Amplifier Transformer lence and scientific correctness of 
design. You can pin your faith 
$5.00 to “Pruden.” Money-back uncon- 
ditionally if you do not get com- 

plete satisfaction. 


Just a few leaders of Pruden Re- 
liable Products shown here that 
will give you better radio results 
at no greater cost. 





Specially designed for reception of radio telephone signals. 
Reduces tone distortion. Chokes out vagrant currents that 
cause scratching, hissing and hollow tones. Gives the soft, full, 
well-rounded tones essential for good radio telephone reception. 
May be mounted on either panel or base. Has four terminals 
conveniently arranged and marked for connection. Completely 
housed in polished condensite shell. No. 81. 


VERNIER CONDENSER 


Requires only one *% inch hole in 
panel. Requires little space —can be 
Paragon V. T. Control No. 70 Paragon Rheostat No. 25 added to sets already built, thus provid- 

Attractive—compact— Panel or Table ing vernier adjustment, which is $1 50 


efficient rugged—dependable— J 4 
$6.00 smooth action so necessary for fine tuning. Price 


$1.50 


ai, & 


Paragon V. T. Sockets 
Perfect contacts—heatproof—mirror finish—non-breakable 
Standard Universal Mounting 
No. 30 $1.00 No. 32 $1.25 


> 


Sag Conant Switch Paragon Potentiometer No. 35 
VARIABLE CONDENSER 


i. ae 
ideal 23 Plate .0005 MFD. Requires only ¢ 
$3.00 ole im Panel. Plates soldered in 
slotted tubing (not spaced with washers), 
An illustrated Catalog of DEALERS—The Adams-Morgan Company has an inter- we ect align- 
Paragon Products is esting proposition to make to reputable radio dealers % 7 
yours for the asking. who believe in quality merchandise. Details on request. 43 Plate .001 MFD. Requires oie = 
hole in Panel. Plates soldered io 
ADAMS-MORGAN COMPANY, 8 Alvin Ave., Upper Montclair, N. J. dotted tubing (not spaced with washers), 
ae gg align- 
ment. rice 


. ] Dealers write for our interesting proposition. 
FREDERICK H. PRUDEN, Ine. 
999-W Bergen Ave., Jersey City,N.J. 





Reg. U. S. Pat. Off. 
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Practically all amateurs in America and many abroad have 


Those who have been privileged to go over this station, owned 
and operated by J. O. Smith, at Valley Stream, Long Island, 
have understood how the utterly unprecedented accomplishments 
of this station have been possible and have been able to secure 
greater efficiency from their own installations by operating them 


. The Radio Telephone. 

. Transmitting uipment Used in Radio Telephony 
and Its Operation. 

. Typical High Power Broadcasting Stations. 

. Receiving Equipment for All Purposes 
Operation. 

. Spark vs. Continous Wave Transmission. 

6. Vacuum Tube Fundamentals. 


Cloth, 6 x 9 inches. 


and Its 


A Book for 
everybody 
who wants to 
know what 
radio is and 
how it works. 


2 for $1.00. 


heard 2ZL and wondered how he gets his marvelous results.- 


Over 50 illustrations. 


Not a technical term in the 
2 volumes which are bound 
in flexible leather and sell 


OTHER WIRELESS PRESS BOOKS 


Let 2ZL Give You the Answer 
to Your Operating Problems 


Modern Radio Operation 


By J. O. SMITH 


according to the principles used at 2ZL. 

Mr. Smith’s knowledge, his experience, his results, are avail- 
able to everyone now. His book, just printed, places at every- 
one’s disposal all the details of 2ZL, and of other famous con- 
tinuous-wave transmitting stations, such as 1ZE, 8ZG and 9ZG 
(which were installed by Mr. Smith) and even of the well- 
known broadcasting stations WDY, WJZ and WGY. 


No Theory—No Mathematics—No Formulas 
LIST OF CHAPTERS 


7. Operating Characteristics of Vacuum Tubes. 

8. Methods of Obtaining Plate Potentials, and Types 
of Continuous Wave Transmitters. 

9. Continuous Wave Transmission by Amateurs. 

10. Tube Transmitters in Commercial Work. 


11, Advantages of a_Counterpoise Ground in Connec- 
tion with Tube Transmitters. 


Price $1.75 


The Operation of Vacuum Tubes 
in Radio 


A Book that tells you HOW with just enough WHY to 
make it interesting. There are eighty-eight pages containing 
chapters on:— 

Theory of Vacuum Tubes 
Tube Characteristics 
Location of Troubles 
The Amplifier 


Regenerative Receiver 
Simple Circuits 

Radio Frequency Amplifiers 
Wave Length Tables. 

The Grid Leak 


Illustrated. Price, 35c. 





Paper. Pocket Size. 
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Wireless Experimenter’s Manual 

Practical Wireless Telegraphy 

Vacuum, Tubes in Wireless Communication 
Radio Telephony 

Practical Amateur Wireless Stations 

How to Pass U. S. License Exams 
Prepared Radio Measurements 


Wireless Press, Inc. 
326 Broadway, N. Y. C. 


Please send me the books checked below. 


Modern Radio Operation 

An Introduction to Radio (2 vols.).............+. 1.00 
The Operation of Vacuum Tubes in Radio 

Wireless Experimenter’s Manual 

Practical Wireless Telegraphy 

Vacuum Tubes in Wireless Communication 

Radio Telephony 

Practical Amateur Wireless Stations 


Prepared Radio Measurements 
Radio Instruments and Measurements 





WIRELESS PRESS, Inc. 
326 Broadway 





New York 


How to Conduct a Radio Club 
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HE’S ONLY A BOY 


But when he installs a set— 
IT WORKS! 


W aatic Because, boylike, he’s a human interro- 








gation point. He wasn’t satisfied to follow a 
diagram of connections. What’s the condenser 
for? Why the tuning coil? He wanted to know 
the reason! 
Are you a broadcast listener—one of the many 
bewildered ones who hear the radio 
> 
atin programmes now clear, now fuzzy! 
si , Perfect tuning makes a big difference 
ize 344 x5 inches ; : . 
Flexi in the quality of music or speech. 
exible Leather . . 

Covers There’s a wide gap between the re- 
Fully Illastrated sults secured by the novice when 
96 pages in each compared with those secured by the 

volume radio fan who knows the function of 
Price each part and its relation to the other 

seit $1. 00 apparatus in a receiver. 


AN INTRODUCTION TO RADIO (The Title Tells the Story) 


ANSWERS YOUR QUESTIONS—Every novice in radio FOR THE BEGINNER—Make no mistake. This is an ele- 
always asks the same questions: What is a radio wave? How ‘™entary book. All who can read English can understand it 
Funny how hard it is for an expert to talk shop so everyone 


is it made? How long does it take to get to me from the broad- an understand—there are a number of good technical books, 
casting station? Is there any difference between the dot and but this is the best book we have ever seen of the hardest kind 
dash waves and the music waves? What is a condenser for? to do well. i ; 5 bed 

What is a variometer? What is the difference between a vario- An introduction to Radio. That is just what it is. Mr. 
coupler and a loose coupler? How are the ear phones made? (Miss or Mrs.) Reader, we take great pleasure in introducing 


What does the crystal detector do? How does a vacuum tube Radio. After @ few hours you can meet the oth er members of 
k? What is th is tate Soe? to de d that the family and talk radio with them as you can’t now. 

wor ee oe ee Oe eee If you were sailing for France you would study an elemen- 

my antenna will be struck by lightning? How can I tune my tary text book on the French language—here is your book for 

set to get the loudest signals? What is the difference between your trip to radio land, the most fascinating country ever dis- 

radio frequency and audio frequency? What is a potentiometer Covered by modern science. Explore it knowingly, as thousands 


for and how does it differ from a rheostat? And scores of are now doing, with a receiving set and “An Introduction to 
other questions. All are answered in this book. Radio.” 


In Two Volumes — Handy Pocket Size — For the Whole Family 


“Great!” is what the first readers PVPs FSS SSS SSS SSS SS SSCS Bee ee eeseeees 


£ this book said. what th A-1-28 
What's In Them? | fis ieen tonne ion evesyuning ORDER BLANK 


os Bee ~- 
VOLUME 1 in Plain language, a the tacts 

WIRELESS PRESS, INC., Date 

326 Broadway, New York. 


ou need to know. One thing 
Here’s my dollar. Send me AN INTRODUCTION TO 


An Introduction to Radio eads right to another in this 
Radio Telephony book, for it starts with the A, B, 

RADIO. If I don’t like the books I’ll return them in 5 days and 
get my money back. 





‘ and C and goes on through to_ the 
The Various Instruments end in the proper order. You 
Used in Radio Trans- understand everything because 


Re tee there’s nothing left out, no illog- 
mitting and Receiving ical jumps from one subject to 


Onin — “A I d 
ake n ntroduction to 
VOLUME 2 Radio” the foundation of your 
Technical Terms Ex- radio library, the basis of your 
lained real understanding of what radio 
piaine i is and how its wonders are done. 
How to Set up Receiv- Examine these two volumes. 
ing Outfits Go to your dealer and ask for 
Guar of the Ver oom A he — —. ask 
im to order a supply, or, if you 
be. — pin a ee oe or 2 check 
How to Set up Radio Me, Be and we will send 
Z approval. Look 
Transmitters them over for Ph If you 
International, Morse are hed, er ae per cent.— For $3.00 we will send you these books and THE WIRELESS 
Code and Conventional | S#fisfe pling nny and we will { AGE for a year (outside U. S., $3.50). This saves you 50c. If 


Signals these books today. Pin a dollar # you want to grasp this opportunity check one of the squares 
—> ' below. 


WIRELESS PRESS, hic, New York ! ' . os New Subscriber ["] I am now an AGE subscriber 
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BURGESS 


RADIO BATTERIES 


—ARE RECOMMENDED 
by leading manufacturers of 
radio equipment. 


—ARE SPECIFIED by radio 
engineers. 


—ARE DESIGNED AND 
BUILT by radio engineers. 


—ARE A GUARANTEE of 
satisfactory service. 


—ASK ANY RADIO ENGI- 
NEER. 


Burgess No. 6 Batteries 


Are highly recommended for use 
in “A” or filament circuits where 
Westinghouse WD-11 Vacuum 
Tubes are used. 


Burgess Radio Batteries 

are handled by all progres- 

sive jobbers and dealers. 

f Look for the distinctive 

mm black and white stripes. If 

your dealer doesn’t handle 

the Burgess line just ad- 

dress the nearest Burgess 
office below. 


BURGESS BATTERY COMPANY 


Engineers 
—DRY BATTERIES— 
Manufacturers 


FLASHLIGHT—RADIO— 
IGNITION — TELEPHONE 


General Sales Office: 
Harris Trust Bldg., Chicago. 
Laboratoriesand Works, Madison, Wis. 
Branches: 


Boston 
Kansas City New Orleans 


New York 
St. Paul 


In Canada: BURGESS BATTERIES, Ltd. 
Winnipeg, Toronto, Montreal 


“ASK ANY RADIO ENGINEER” 


BURGESS 


RADIO BATTERIES 





Washington 
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this out _ 


before you choose your radio 
frequency transformer 


OES this particular radio fre- 

quency amplifying transform- 
er have marked depressions and 
peaks in its amplification range 
curve between 200 and 600 meters 
(indicating absence of amplification 
at the depressions)—or does it keep 
the amplification range curve uni- 
form with its maximum efficiency 
around 360 meters—the place you 
need ‘it most? 


A test 


The two charts 
above tell a graphic 
story of tests made 
on radio frequency 
transformers in the 
laboratories of a well 
known concern. The 
chart at the left 
plots the amplifica- 
tion range curve of 
an Acme R-2 taken from stock. 
The chart at the right represents a 
composite plot of the curves of 6 
ordinary types of different makes 
taken from stock. The superiority 
of the Acme R-2 is self evident. 
Note its steadily increasing ampli- 
fication curve with its maximum at 
360 meters—just where it is most 
needed. 


Acme R2 Radio Frequency Amplifying 
Transformer. Price $5.00 (East 
of Rocky Mountains) 


Getting greater distances 


Equally important is the greater 
distances over which you can 
get broadcasting when using the 
Acme R-2. The R-2 used in a 
radio frequency amplifier builds up 
wave energy before passing it on 
to the detector. You hear signals 
that would ordinarily be inaudible. 
Even the simplest and most ele- 
mentary type of set, either vacuum 
tube or crystal re- 
ceiver type, will 
have its range tre- 
mendously increased 
when the Acme R-2 
is employed in con- 
junction with a vac- 
uum tube. 


The best method 


To secure maximum 
results over long dis- 
tances use both 
Acme Radio and Acme Audio Fre- 
quency Transformers. This insures 
maximum sensitivity and intensity, 
quietness in operation and freedom 
from distortion. A small indoor 
antenna or loop may be used and 
sufficient intensity obtained to oper- 
ate the Acme Kleerspeaker, provid- 
ing perfect entertainment for a 
roomful of people. 


You can get these and all other Acme Products at radio, electrical and many hard- 
ware stores. Write for booklet R-2 showing proper hook-ups and other information 


THE ACME APPARATUS COMPANY, Cambridge, Mass., U. S. A. 
New York, 1270 Broadway 





Pioneer transformers and radio engineers and manufacturers 





ACME 


~ for amplification 
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00 


2000 Ohm 


Their Deep, Natural-Voiced Pitch 
is Rapidly Selling Thousands 


A CTUALLY—thousands are being snapped up on 


Ji 


the strength of their pleasing voice tone and 

keen sensitiveness. The same hairline refine- 
ment of design which for over eleven years has been 
so sharply pronounced in hundreds of Basco electrical 
units, here again shows itself in these skillfully 
constructed 


They are built right, pitched right and priced right. Close ex- 
amination is convincing proof. They embody every high priced 
quality—perfect balance, clear, scratchless reproduction. Coils en- 
cased in aluminum shell—light weight, easy on the head. Employ 
solid horse shoe magnet—no laminations. Bus-bar connections, no 
loose hair-like wires. 

Light, extra sensitive diaphragm, set to thousandths-of-an-inch 
accuracy from magnet poles. Clean cut, rugged design throughout. 
Compare them with any other head. set—irrespective of price—then 
you'll be convinced they’re what you want. Ask your dealer to show 
you Basco Head Phones. If he hasn’t them write us direct. 

We also make the Basco Radio Frequency Transformer, Vernier and Plain 
ge Variable Air Condensers, Tube Socket, Dials and a Complete Crystal 

- 5 utfit 
Put up in attractive orange Jobbers and Dealers! Write for our exceptional discount 
and black cartons. proposition, and name of our nearest factory representative. 


Briggs 66<eStratton 


Milwaukee Pre act "as Wisconsin 


When writing to advertisers please mention THE WIRELESS AGE 





2.) -— win 


“ALL Laie 


A US SO 





NUMBER 


The WIRELESS AGE , 





() ur 


T Hat a ban had been placed upon 
mechanical music for Class B broad- 
casting stations was noted in an editorial 
in last month’s issue. It 
The stirred up an impressige 
Dividing volume of protest among 
Line our readers. Some ex- 
press themselves in vigor- 
ous terms to the effect that it is the func- 
tion of the Department of Commerce to 
concern itself with regulation of radio 
traffic and the technical composition of 
transmitters solely, and that it is not the 
intent and purpose of any existing statute 
to permit censorship and arbitrary rulings 
as to music. Others heatedly denounce 
what they style an attitude of “paternal- 
ism” in the fields of those things that 
make for America’s culture. 

On the whole, a nice question has been 
raised. It’s a new one in radio, but one 
certainly that strikes at the foundation of 
present and future broadcasting programs. 

The basic fact is this: Under date of 
September 22, 1922, an amended regula- 
tion governing Class B stations was is- 
sued, reading: “The use of mechanically 
operated instruments is prohibited.” 

Formerly the use of phonographs and 

reproducing pianos was permitted 

during intermissions and in emer- 

gencies. Now'they cannot be used 
a. at all; they must be, and are being, 
- (m, removed from madio station studios 
ae by the Radio Inspectors. 

Devotees of the phonograph resent this, pointing out 
that to the musically educated the art of a Kreisler is 
preferable, even if mechanically recorded, to the playing 
in person” of a half-trained violinist whose only justi- 
fiable public appearances have hitherto been limited to 
church sociables or recitals of conservatory students. As 
one reader expressed it, the surface noise from the phono- 
graph record may be distracting, but the rasp of the un- 
trained bow is distressing! 

The disc-record defenders’ protests take the line of 
preference for a fair counterfeit to a bad imitation of art. 
But those who take up the defense of the reproducing 
piano brook no compromise ! 

And the evidence submitted is impressive. 

re-eminent among the expressions that have reached 
the Editor are these : 

The great Paderewski says that through the reproducing 
piano the listener “may acquire an intimate knowledge of 
the style of leading pianists, may hear the subtleties of 
great master works expounded by the most competent au- 
cents. Of dizzy eminence, too, is the noted Josef 
ee who says: “The keys of the piano are struck 
devel ngers of the artist, a purely mechanical process, 

eloped and refined by years of painstaking toil, and this 
— can be reproduced mechanically. This is perfectly 
vious.” Then the ultra-poetic pianist, Percy Grainger, 
amed as a composer, who observes: “I am amazed at the 


sh tk On 


absolute accuracy with which the instrument reproduces 
the artist’s most personal characteristics.” Food for seri- 
ous reflection, too, lies in the words of Leopold Godowsky, 
greatest of piano teachers, who relates of his own experi- 
ence with the reproducing piano, that, “It would be incon- 
ceivable if I had not experienced this marvel of hearing 
myself play—if I had not recognized my touch, my char- 
acteristics, my art itself.” 

There are other expressions, in similar vein, were the 
space available for their printing, ranging from the man 
who says, “I am not musically trained, but I know what is 
good in music,” to the word of one of America’s leading 
critics, Deems Taylor, who states that against long-stand- 
ing prejudice he has been convinced that the mechanical 
piano reproduces “the touch, style and interpretation of 
any concert pianist with uncanny fidelity.” 

Words of master artists cannot be taken lightly on a 
highly specialized subject such as music. If broadcasting 
is to develop a taste for the best in music for Americans— 
and it appears that thousands of radio fans hold to this 
ideal—then it seems that Department of Commerce offi- 
cials have stepped out of character in the regulation pro- 
hibiting mechanical music. Authority for such action un- 
der existing legislation cannot be found and majority 
opinion inclines to the view that such arbitrary power 
never should be given. 

We will willingly print the views of readers on both 
sides of the question. 

To THe WrreEtess AGE it seems that determination of 
what constitutes value in a broadcasting program is some- 
thing for the public—the listeners—to decide. 

nme, 
HO, now, can predict the ultimate destiny of the 
radiophone ? 

With entire programs broadcasted from station WJZ, 

at Newark, N. J., heard in England, 

A and parts of them in France, trans- 

Vision oceanic broadcasting is no longer vision- 
Realized ary—it is an accomplished fact. 

On an evening late in November, David 

Sarnoff, vice-president and general manager of the Radio 

Corporation of America, prophesied during an address, 

that in time to come the peoples of one continent would 

listen to radio broadcasting from another continent. 

Within twenty-four hours his prophecy was fulfilled! 

The feat in itself is astounding, but the promise it holds 
for the future fairly staggers the mind. For this trans- 
Atlantic broadcasting of American programs followed 
close upon the reception here of radio entertainment in a 
foreign tongue from Cuba, and considering, too, that 
broadcasting in England and in France and, in fact, in the 
rest of Europe, is just in its infancy, but com- 
ing along rapidly—certain it is that the day is 
not far distant when all the nations and peoples 
of the world will be welded by radio into a 
bond of comradeship and closer community of 
interest for the advancement of mankind. 

At present, statesmen tour the world, great 
artists and great musicians spend their time 
in other countries, often undergoing material 
sacrifices in fulfillment of what they consider 
a mission in the world. They are frequently 
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hampered by restrictions of one kind or another, and the 
arrangement is ofttimes unsatisfactory to them and to their 
audiences. International radio broadcasting will make all 
this unnecessary. The words of statesmen and sages, the 
creative arts and the drama of current events, the wonder- 
ful music of great artists—all these are to be heard direct 
from the country of origin and in native languages. What 
an influence in the homes of America! 

Radio crosses all boundaries. It levels mountains, dis- 
regards wind and wave, and pushes through the very space 
that heretofore has been a barrier to human intercourse. 
Nation is speaking to nation; people to people; citizen to 
citizen. Broadcasting is creating a new era in human 
thought. A new day oo one over the world. 

® 


“THE peril of German competition in radio apparatus 

doesn’t exist. That can be stated authoritatively. For 
months radio dealers have been getting periodic frights 
at reports of shiploads of German appa- 
ratus crossing the sea, to be sold at two 
cents on the dollar. Some radio fans 
have wetted their chops in anticipation 
of the 49-cent tube set, and even some 
manufacturers, who should have known better, have 
trembled in their shoes. 

All this is futile. The shiploads of German apparatus 
may go to other countries, but not to America. The 
radio industry is quite completely ‘protected by patents, 
and any German apparatus entering this country would 
be subject to licensing arrangements just as are instru- 
ments made here. “Made in Germany” holds no peril 
for the radio industry. 


Killing 


a 
Bugaboo 


zr eR 
HE experience of the man who caught a wildcat by the 
tail and then had to get seven other men to help him 
let go was in a measure duplicated by the Mayor of one of 
our southern cities when he recently in- 
The troduced an ordinance in the City Council 
pet to locally legislate the transmitting ama- 
artes teurs out of existence. 
Something The ordinance did not specifically state 
that the amateurs were to quit altogether, but it did pro- 
hibit them from using their transmitters at any time ex- 
cepting for a few hours after 2 A. M. Great scheme, that! 
It appears that its origin was the Mayor’s claim that the 
amateurs had interfered with broadcast reception. 
Hardly had the ordinance been introduced in the City 
Council when the storm broke, with many manifestations 
of the well-known faculty of the amateur fraternity to 
protect its interests, even to the extent of engaging legal 
talent to fight the case. Whereupon the Mayor began ask- 
ing for outside advice, and present indications are that the 
matter has died a slow and peaceful death, to the soft 
hum of the transmitting sets of the amateurs of the town. 
If there is a moral in this tale, it is that those who hold 
the reins of municipal government should learn in advance 
of any contemplated action that the amateurs themselves 
are only too anxious to avoid interference with broadcast 
listeners and take every precaution to prevent such inter- 
ference. Wherever interference has occurred, there have 
been very few cases where the transmitting amateurs have 
not made an honest effort to meet the proposition on a 
fifty-fifty basis by observing a division of the evening 
hours, so that the broadcast listeners will not be disturbed 
during the early evening. 
zeRe 
P to the time this issue went to press reports from 
England indicated that over forty American amateur 
stations had been heard there during the preliminary 
trans-Atlantic tests, and at odd times dur- 
The Amateur ing various nights. Late reports from Eng- 
Trans- land, France and Switzerland during the 
Atlantics actual tests, indicate that several hundred 
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American amateur stations have been heard in those coyp. 
tries. This seems to establish the fact that American ama- 
teur stations can be readily heard in Europe under good 
radio conditions which exist during the Winter. 

The attempt of the European amateurs to transmit to 
this side of the ocean will, therefore, be of the greatest 
interest. Some preliminary tests have already been made 
by the station of the Manchester Wireless Society, Man- 
chester, England, call letters 5MS. On November 24h 
and again on December 8th, this station made preliminary 
transmitting tests on 270 meters, but so far as is known 
the station was not heard here. 

The definite schedule of wave lengths for transmission 
by the English stations is not known at this time, al- 
though it is presumed the transmission will take place on 
wave lengths between 180 and 200 meters, and also prob- 
ably on 440 meters. The French stations will transmit 
on wave lengths between 180 and 300 meters. 

There is apt to be some difficulty in the reception ‘in 
this country of European signals on wave lengths between 
180 and 200 meters, due to the interference from: har- 
monics from broadcasting stations on 360 and 400 meters, 
and these harmonics occur very close to each other all 
through this band of wave lengths. The 440-meter wave 
length is, of course, subject to considerable interference 
from commercial traffic handled on 450 meters between 
ship and shore. It is understood that in England the 
wave lengths between 200 and 300 meters are practically 
free from interference, except for occasional harmonies 
from distant high powered stations. It seems therefore, 
that conditions for reception of amateur signals are more 
favorable in England than they are in the United States. 
If the use of the 270-meter wave length is allowed the 
Manchester station and other stations in England and 
France, it is quite probable that the signals will be heard, 
otherwise it looks as though there would be considerable 
difficulty in hearing them. 

In addition to the troubles of harmonics and commer- 
cial work already referred to, there is the great task of 
keeping silent the 20,000 or more American amateur sta- 
tions. 

The amateurs of America, however, are making a su- 
preme effort to acéomplish the unprecedented undertak- 
ing of two-way trans-Atlantic communication and while 
at this writing it is impossible to predict the outcome we 
hope in the next issue to be able to record that this gi- 
gantic undertaking has become an achievement. 
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BOUT two months ago THE Wrrevess AGE sent a 
questionnaire to many of its regular readers with the 
idea of obtaining an expression from them as to what they 
most desired in the way of articles. — 
What A large percentage of these reports it- 
Is Your timated that the readers were well satis 
Suggestion? fied with the magazine as it is now being 
published. Others suggested a certain 
class of non-technical articles. Still others requested tried 
and proven types of articles; and, in fact, hardly a single 
reply was received which did not contain constructive 
criticism or suggestions which were of the greatest value 
to the Editor and which will, in turn, be of value to the 
readers, as they will have what they want printed. 

But, of course, we could only communicate with thos 
whose names are on our subscription list, and there are 
thousands who buy their copies at the newsstand and of 
their identity we have no record. 

Newsstand Buyers! We want to reach you with ou 
questionnaire. We want to know what you think of THE 
WrrELEss AGE; what you would like to see in the magt 


zine ; what criticisms or suggestions you have to offer. 
—TueE Eprtor 
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Edison Visits Steinmetz Workshop 


\ ERE are the two leading electrical wizards of America, Thomas 
ta WIR OF Oe sf Alva Edison and Dr. Charles Proteus Steinmetz, the one the 
the fi : ee pioneer who created the incandescent bulb, the electric gener- 
hey ) (Aen Bae ator and thousands of important electrical devices; the other the 
; AE genius who has built a magic edifice on the foundations laid so 
i. Al 4 firmly by the older man. This is one of the most unusual pictures 
tis: Alia iV\ ever taken. It could not have been made more dramatic except by 
“ing VASA GK including Benjamin Franklin, which would have been most appropri- 
tain ties i} ate, for Franklin it was who first demonstrated that lightning is a 
iG Ve X form of electricity, and what Edison is examining so carefully in this 
ngle mw, {*! photograph is an insulator shattered by one of Dr. Steinmetz’s arti- 
tive eu ficial lightning bolts. 
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OV ELY May Peterson, of the 
Metropolitan Opera Company, 

came to realize the full pleasures 

| of radio only when she found her- 
| self in a hospital, after an acet- 
dent. On page 27 you will find 
an intimate word-picture of her 
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LOBE-TROTTING was the 
hobby—and still is—of Wirt 
Barnitz, well known lecturer. He 
has been heard by radio audiences 
frequently. On page 31 he gives ac- 
count of some of his travel adventures 
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From Coast to Coast, and at Sea—With Radio 
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Wallace Reid 
and his son 
“Bill” spend 
many enjoy- 
able hours lis- 
tening in in 
Hollywood. 
The movie star 
is “register- 
ing” pleasure 
































While somewhere 
out at sea a naval 
aviator flew this 
kite, in order to 
hoist a radio an- 
tenna from his 
floating seaplane 














And in Washington Senators Ed- 
win F,. Ladd, of North Dakota 
(left), and Thomas Sterling, of 
South Dakota, get election re- 
turns by radio on a powerful set 
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Movies Join Magazines 
in Explaining Radio 


Educational Film Pictures Radio Operation 
for Patrons of the Silent Drama 





of EP eae Clara Kimball Young obtains her information 
: Radio waves leave the broadcasting from “The Wireless Age 
antenna unchanged until— 
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Someone speaks, altering them : perhaps even into outer space, from 
correspond with the voice— planet to planet— 
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8: and thus they spread in concentric 5: while receivers in their path vibrate 
circles in all directions— in tune with them 


The film, a few photos from which are shown above, is called “The Mystery Box,” produced by The Bray Pro- 
ductions, Inc. It probably is the first movie to be shown the public explaining the seeming mysteries of the 
radio telephone. The movie world, by the way, is deeply interested in radio. Clara Kimball Young, star, 
thown in the oval at the upper right of the page, has taken considerable delight in mastering the assembly of 
@ set of her own. Her information was obtained from the technical pages of Tux Wireress Ace, the radio 
magazine that is most popular among the celebrities of the motion picture studios on both coasts 




















Mr. Herschel Jones, pioneer in the broadcast- 
ing of market reports and agricultural informa- 
tion to the rural districts 


i can radio serve the farmer 
better? That may seem a 
strange question to the hun- 

dreds of thousands of broadcast lis- 
teners who hear the daily market and 
crop reports as broadcast in all parts 
of the country. What could be more 
admirable, more serviceable, of great- 
er influence in the economic life of the 
country than the present system of de- 
tailed radio reports of markets for 
farm products of all kinds, weather 
warnings and music and educational 
features? Yet nothing is ever so good 
that it can’t be better. 

As a result of a country-wide sur- 
vey made by THE Wire ess AGE, it 
seems that there is just one answer to 
the question of serving the farmer bet- 
ter by radio. 

That answer is not what one might 
expect. 

It is this—put more radio stations in 
farm homes, more and more every day 
until not a farm in this country is with- 
out a receiving set. 

Now it is a strange thing that prac- 
tically everyone who is in touch with 
reception of broadcasting by farmers 
should make practically the same com- 
ment. 

More receiving sets on the farm. 

Usually an investigation into any 
phase of a great movement, such as 
ratio, discloses a multiplicity of opin- 
ions and a great diversity of detail. 
But in farm broadcasting, opinion is 
practically unanimous. The broad- 
casters all say that more farm receiv- 
ing sets are needed. The farmers 
themselves, as one by one they begin 
to listen to the material broadcast spe- 
cially for them, have few suggestions 
to make, except that their neighbors 


How Broadcasting Is Rendering a Stupendous Service 
in the Remolding of Rural Life, Aiding Farmers to Pro. 
duce at a Profit and Increasing Everybody’s Prosperity 


By Ward Seeley 


should all listen too. The most usual 
request on the part of farm listeners 
is this, “Please read a little slower so 
we can write it down.” 

What is broadcasting to the farmer? 
Everyone who listens in has heard more 
or less data and information of all 
kinds designed to reach the rural pop- 
ulation and yet no one listener, unless 
he has moved from state to state dur- 
ing the past six months, can have even 
the faintest conception of what farm 
broadcasting really is. 

Probably those who live in the big 
cities have heard more or less frequent- 
ly during the daily programs, the 
reading of a long list of quotations on 
cattle and hogs, hides, butter, eggs, 
wheat, corn, oats, hay and all the other 





Springfield, N. J. 


As I live in a lonely spot radio 
is as a dear friend to me. This 
evening’s entertainment was most 
wonderful. Kindly extend my best 
wishes to all who took part. My 
only regret was I could not see 


them. 
MRS. P. SIDNEY 


—e a | 











products of the farm, and they have 
merely turned the dials around in hope 
of picking up something more inter- 
esting to the city dweller. Yet once 
in a while the city housekeeper hears 
ne startling in the midst of it 
all. 

This came over the air one night 
last summer from a station in New 
York state. “Cantaloupes are in large 
supply in the central portion of the 
state, and are being shipped to New 
York in great quantities where, we 
understand, high prices are being 
charged. In view of the large supply, 
consumers should not pay more than 
12 cents each for the Rocky Ford va- 
riety.” At that time cantaloupes were 
selling for 18 to 20 cents, and even 25 
cents each. The next day a virtual 
buyer’s strike brought the prices down 


* to the figure that the market experts 


knew was correct. Thereby each little 
household was saved a few pennies and 
in the aggregate probably many thow- 
sands of dollars were kept out of the 
hands of profiteers. 

This is a simple little illustration 
that brings market broadcasting home 
to those far removed from the food- 


At Osseo, in Minnesota, is one of the country’s greatest potato markets, and here we find Mrs. 
Albertina Schockweiler, her daughter and grandson, listening daily to market reports, ectures 
and concerts 
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‘no centers. Multiply this ex- 
ee aeny thousands of times during 
the year and apply it not to canta- 
loupes but to such basic and vital food- 
stuffs as meat of all kinds, and the es- 
sential grains. Realize that informa- 
tion such as this goes daily and nightly 
into thousands of farms in all parts of 
the country, beating the mail many 
hours, sometimes as much as forty- 
eight. Multiply the saving in each 
case hundreds, even thousands of 
times, and you will get some faint idea 
of the stupendous service of broad- 
casting to the farmer. 

Another little example, again drawn 
from New York state, will give a 
faint idea of the astounding scope of 
the subject. New York City, as is 
well known, has a very large Jewish 
population and many of its meat and 
grocery stores are conducted by Jews. 
At the time of their religious holidays, 
consumption of food-stuffs of all kinds 
is materially curtailed in New York 
City, first, because of fasting in many 
homes and second because of closed 
shops. Last Fall, just previous to the 
Jewish New Year, a warning was 
broadcast throughout New York state 
that shipments to New York City 
should be curtailed, if not stopped en- 
tirely, in order to prevent loss that 
would be entailed if they were main- 
tained at normal volume at a time 
when buying was at its lowest ebb. 
Many tons of produce thereby were 
saved to the farmer, and instead of rot- 
ting in the markets, in freight cars 
and on the wharves, they were held on 
the farm for a day or two and shipped 
later when the Jewish holidays were 
over and buying in New York once 
more was normal. 


RURAL LIFE AND RADIO 
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Farmers emphatically are told how they can benefit from radio broadcasting at the 
fair exhibit of the Missouri State Marketing Bureau 


of California 


Financial and Stock Quotations 
¥ 


P Mercantile Trust Company 


The following quotations from Eastern Markets were broadcast by the 
Mercantile Trust Company of California from its Radiophone Station on 
Telegraph Hill, San Francisco, 1922 


Call Money EXCHANGE 


Time Money -| Sterling 
Copper ~ Francs 
Wheat (at Chicago) | Lire 
Marts 
Cotton | NEW YORK STOCK MARKET 
Rew Sugar 
First 314 per cent Liberties 
Third Liberties 


Vuctorves 


REMARKS 














Livestock raisers 


Investment quotations are copied on 
these blanks issued Mercantile 
Trust Co., San rancisco 


Rauen 


and Gordon Curtis, and, inci- 


dentally, radio fans. 


Gordon 


herds sheep on the plains of 
Minnesota, but when the photo 
was taken he had just come in 
out of the rain to hear the 


football score 








Once again, expand this to national 
scope. Make what is but the example 
of a single state the established policy 
in all states, and you will again get an 
inkling of what broadcasting is mean- 
ing to the economic life of the country. 

It has been said that the prosperity 
of a nation depends upon the prosper- 
ity of its farm population ; that unless 
the farmer produces, at a profit, the 
food upon which the life of the nation 
depends, he will not produce that food 
at all, and starvation inevitably will 
get nearer and nearer. 

Radio broadcasting is increasing the 
profit of the farmer. 

That is why the most specialized 
farm broadcasting that is being done 
in America today is being conducted 
by organizations that consider the 
farmer as their clients and customers. 
At the time of the recent convention 
of the American Bankers’ Association 
in New York City, some of the big- 
gest financiers in the country were lit- 
erally astounded by the scope and 
range of the broadcasting activities of 
some of their correspondent banks in 
farming states. A number of banks in 
various parts of the country have in- 
stalled broadcasting stations for the 
sole purpose of aiding their farmer 
customers. Among these banks are 
the Union Trust Co., Cleveland, Ohio ; 
Northwestern National Bank, Min- 
neapolis, Minn. ; Mercantile Trust Co., 
San Francisco, Cal.; First National 
Bank, Centerville, lowa, and a number 
of others which cooperate with local 
firms in operating stations. In addi- 
tion, bank after bank—the list is much 
too long to mention—has installed re- 
ceiving equipment and erected bulle- 
tin boards on which are posted all re- 
ports received by radio for the infor- 
mation of the farmers calling at the 
bank. 


Bankers are traditionally conserva- 
tive and usually are the last to adopt a 
new thing. Yet they have been among 








the first to seize upon the astounding 

















advantages of radio for the farmer, 
realizing that their own prosperity is 
dependent upon that of the farmer and 
that radio is the biggest single asset 
that has been added to the business 
of the American farm in many a year. 

There are two other main classes of 
institutions that come into intimate 
contact with the farmer. One is the 
college, particularly the agricultural 
institution. The other is the farm pub- 
lication. Both of these classes like- 
wise are constant broadcasters, either 
through operating their own stations 
or through cooperation with others. 
There is hardly a college or university 
in the country that does not possess 
radio transmitting apparatus in its 
electrical laboratory, and which does 





Station 9YD:— 

I had a non-believer of the radio who is a 
prominent young farmer three miles south re- 
quest that I get the market for him. He came 
and I caught the spark first and knew it was 
you, so waited and caught your carrier wave, 
and it was my good fortune to get you good, 
and it has made a convert of this fellow. I 
have one suggestion to make, if I may. That 
you speak slower, as these people, as well as 
myself, cannot write your market reports and 
carry on the theme of what you are saying. 
Also to repeat each quotation. 

Dr. M. I). McComas, Courtland, Kans. 











not broadcast at least the daily crop re- 
ports as furnished by the United States 
Bureau of Agriculture. A few of 
these institutions are: Kansas State 
Agricultural College, Nebraska Wes- 
leyan University, New Mexico College 
of Agriculture, Oregon Institute of 
Technology, State College of Wash- 
ington, University of Colorado, Uni- 
versity of Texas, Clarke University, 
Worcester, Mass.; St. Louis Univer- 
sity, University of Wisconsin, Iowa 
State College, University of Illinois, 
Union College, Schenectady, N. Y. 
The list of farm publications is 
even longer and includes not only local 
and territorial but national mediums. 
The Northwest Farmstead, in Minne- 
apolis, operates station WLAG in co- 
operation with a number of other 
firms, and is regarded by listeners as 
one of the most progressive of the 
stations that broadcast purely for the 
rural community. The Corn Belt 
Farm Dailies, an organization of four 
daily papers, has not less than three 
broadcasting stations, WAAF owned 
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and operated by the Daily Drovers 
Journal in Chicago, WMAJ, the Daily 
Drovers Telegram in Kansas City, 
and WIAK, the Daily Drovers 
Journal-Stockman in Omaha. This 
net of three stations gives most 
of its attention to live stock. Quota- 
tions on cattle are determined by four 
major markets, those of Chicago, Kan- 
sas City, Omaha, and St. Louis, which 
are the big marketing centers whose 
prices prevail wherever live stock is 
sold. These three stations blanket the 





Chicago Daily Drovers Journal 
Cooperatiag with ©. ©, Desens 98 Machete ond Crop Katimates 
Broadcasted Market Report 











Thousands of blanks like this are 
filled out daily 


entire Middle West with their daily 
reports from the four big live stock 
markets. 

This is but a short list of the sta- 
tions broadcasting particularly to farm- 
ers, a list made by selecting a few of 
the great outstanding examples. Any- 
one who cares to go through the list 
of broadcasting stations printed in this 
issue of THE WrrELEss AGE, may well 
be astounded at the great number 
whose firm names alone indicate that 
their primary interest is in the farm. 


The data broadcast by these stations 


In country schoolhouses everywhere farmers gather to listen to special agricultural 
programs sent by radio 


JANuary, 19} 


is exceedingly varied. Probably the 
basic service is that given ona Nation. 
wide basis by the United States },. 
partment of Agriculture. This jy, 
reau for years has been distributing 
market and crop reports by means oj 
telegraph to all parts of the countr, 
where such reports have been maj 
available through bulletins in post oj. 
fices, county court houses and simily; 
local structures, through printing in 
newspapers and magazines and throug) 
the mails. Comparatively recent) 
these reports have been broadcast by 
radio, first in code on 485 meters, anj 
a number of radio telephone broad. 
casting stations have secured the right 
to transmit these reports daily in tel. 
graph code on that wave length, |; 





Station WLAG:— 
have listened to several of your bread. 
casts, but was particularly interested in a por. 
tion of your evening program in reference to 
alfalfa. The variety which originated is 
Russia has spreading roots which will to 
gute an extent overcome the winter killing. 
indly advise us where this seed can be & 
tained, so I can advise my friends, the farm 
ers, where to get it, as with our line we ar 
constantly rendering service to the tiller of 
the soil, We produce. I only wish that every 
farmer in our community had a radio and would 
listen to your programs, as much good would 
result. 
C. C. Brusxe & Son, Good Thunder, Minn, 








addition, most of them also follow th 
code transmission with the voice, reaé- 
ing over the radio telephone what ha 
just been sent by means of the key. 
Probably it was the great sticcess 0! 
the broadcasting of these government 
reports that stimulated the present 
high development of what might kt 
called local or territorial broadcasting 
as conducted by private or semi-publi 
agencies, such as have been named. 
As an outstanding example, takt 
station WLAG, in which the North- 
western Farmstead is the prime movet 
There is nothing on the program 
of this station that is not of interes 
or value to farmers. The first thing 
in the morning market reports aft 
transmitted. On account of the & 
treme diversity of agriculture ™ 
Minnesota these reports are very com 
plete indeed. They include opening 
prices on all the northern-grow! 
grains, on all live stock, and on pol 
toes, which are shipped outside the 
state in large tonnages, as Minnesd 
produces more potatoes than any other 
state. The state also leads in butter, 
and quotations on that are given ant 
also for cheese and milk, which tw 
items affect butter prices. Fruits a 
vegetables in their season also receiv 
proper attention. ; 
WLAG also broadcasts the opening 
prices on Liberty bonds and high clas 
investments, for the benefit of 
western banks as well as all farme 
who own such securities or who mi) 
have funds available for their pH 
chase. 


(Continued on page 35) 
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‘7 HAVE never had anything brought home 
] to me more impressively,” she said, referring 
to her realization of radio’s place in the hospital 


A chummy chat with 


May Peterson 


(Of the Metropolitan Opera Company) 
By Paul S. Gautier 


prano of the Metropolitan 

Opera Company, has some let- 
ters she holds priceless; yet they are 
from absolute strangers. They reached 
her a few days after she had broadcast 
from WJZ, giving her the first insight 
of the power of the radio telephone, 
in making the lives of others more 
cheerful. She had thought of radio’s 
humanitarian aspects, she admits, but 
in a vague and impersonal way. She 
was glad that she had the opportunity 
of giving pleasure to hospital patients, 
the blind, the shut-in, in institutions 
and homes. But an opera star in full 
possession of her health, and with a 
busy daily life taking her every mo- 
ment, could not be blamed for not fully 
appreciating what radio means to those 
not so fortunate as she. 

And just two months later the same 
May Peterson was caught in an auto- 
mobile wreck and it was very uncer- 
tain for a number of weeks whether 
she would live or not. In fact physi- 
cians at one time lost all hope of her 
recovery. It is no slight thing to have 
a concussion of the brain, not to men- 
tion various other injuries about the 
body. That is exactly what happened 
to May Peterson. Of course she spent 
weeks in the hospital and then—and 
only then—did she get a full realization 
of the depth of meaning behind the 
letters those soldier boys sent to her 
from their cots. 

Now she knew what they meant. 
Many was the time during her period 
of convalescence, when she longed to 
be able to clamp a pair of phones about 
her ears and tune in with the outside 
world of which she had been so vital 
a part, and soon would be again. But 
her hospital was not equipped with 
tadio telephone apparatus and no such 
Joys as she had been able to give those 
other patients befell her. 

have never had anything brought 
home to me more impressively,” she 
told me, speaking of her experience. 
it is probably because of this that 
iss Peterson regards radio’s oppor- 
tunity to cheer the unfortunate hospital 
its most useful purpose. 


M PETERSON, famous so- 


Patients as 
She lauded the effort THE WIRELESS 
‘GE has been making to stimulate 
interest in the use of radio for hos- 


pitals and all other institutions of simi- 
lar character. 

Miss Peterson is a daughter of Wis- 
consin and earned her high place in the 
musical world entirely through her 
own efforts, unaided by wealthy pa- 
trons or friends. The money she 
earned took her to Europe and enabled 
her to remain there to study for five 
years. But she never tires to tell 
about her early days in Wisconsin 
when she was leading the singing in 
the little churches in the southern part 
of the state. Her father was a Metho- 
dist Circuit Rider and she would 
accompany him on his “circuit,” play- 
ing at times the piano, the pipe organ 
and possibly a melodeon, but more 
often standing up and acting as leader 
when hymns were sung by the congre- 
gation. 

“That experience taught me self- 


“The Radio Room,” Federal Board 
Training Center, U. S. P. H. S. Hos- 
ital No. 61, Fox Hills, Staten Island, 

ew York, December 12, 1921. 


Dear Miss Peterson: 

The undersigned, two of the boys who 
are patients at this Hospital and the in- 
structor in electricity and radio at this 
Post, listening in for the WJZ concert 
this evening, wish to thank you and all of 
the artists, and we wish to thank you, 
Miss Peterson, especially for your kindly 
greeting at the end of the concert. 

We thoroughly enjoyed the various 
numbers, including your singing. Your 
rendering of “The Last Rose of Sum- 
mer” was a treat. We want you to know 
that we are cheered indeed by the beau- 
tiful singing and by your message of 
goed will—which we feel came right 
rom your heart inspired by the true 
spirit of Christmas. 

We feel that we could talk our appre- 
ciation better than we can write it and 
hope some time to have the opportunity 
of meeting you, as you so kindly sug- 
gested. 

With good wishes, and a Merry Christ- 
mas, 

Yours sincerely, 
CHARLES VINCENT SMITH, 
(Ward 14), 
GEORGE A. RHODES, 
(Ward 27), 
JOSEPH B. BAKER. 





Just one of the letters Miss Peterson received 
after she had “appeared” for her radio audi- 
ence. ter, when she was injured and con- 
fined in a hospital, she realized its full meaning 
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This is said to be the first photograph taken of 

Jean de Reszke, the great European maestro, in ten 

years. He dislikes to be photographed—unless 
with a young woman like Miss Peterson 


possession which has never deserted 
me entirely. I confess sometimes I 
was very weak-kneed. One of these 
times was when I went to the broad- 
casting studio to sing out on the air. 
So many persons wrote to me after- 
ward. It must have been several 
hundred of them and the letter you 
saw is only an indication of what the 
others were like.” 

Some day, she says, she is going to 
start a drive for funds which will be 
used to buy radio equipment for all 
hospitals. She believes, in fact, that 
each community should regard doing 
such a thing more or less as an obliga- 
tion which it has to keep. Even after 
she had left the hospital and secluded 
herself in a mountain retreat in the far 
west, where she could live outdoors 
and recover her health more quickly— 
even then there were times when she 
longed to be able to listen in and in 
that way pass the lonely hours. 

She is well again and once more 
singing with the Metropolitan Opera 
Company, with which she has been for 
six years, but she does not confine her 
activities to New York and at times 
during the season when she can find 
an opportunity she makes a concert or 
recital tour.’ 


It may be interesting to note, as an 
illustration of the personality of this 
unusual singer, to tell about the famous 
European instructor, Jean de Reszke, 
with whom she studied in Paris. 

De Reszke for the last ten years has 
had an aversion to having his photo- 
graph taken for some unknown reason, 
according to Miss Peterson. - Under 
no circumstances will he allow a pho- 

(Continued on page 40) 
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Army Air Service Broadcast 
Two stations of the Army Air 

Service have recently made de- 
cided hits with the radio fans in their 
respective neighborhoods by under- 
taking broadcasting on a small scale 
—*“entering the newest field of indoor 
sports,” they term this public service. 

The 91st Observation Squadron, 
stationed at Eugene, Oregon, on For- 
est Fire Patrol duty, is using the ra- 
dio station at its flying field during 
spare time to entertain neighbors 
within its radius, and has met with 
marked success. There is no other 
station of any size in that locality 
broadcasting, so they are putting on a 
program chiefly of phonograph music 
and short talks on forest fire fighting 
and prevention, with occasional enter- 
tainment of other kinds. 

It is their intention to build a regu- 
lar broadcasting room in order to 
transmit music by a local orchestra. 
Great enthusiasm is shown by local 
fans who listen in at home or attend 
the loud-speaker concerts held in the 
city park on special nights. 

Brooks Field, at San Antonio, 
Texas, also has an “amateur” broad- 
casting station where the officers and 
men of the aerial squadrons put on a 
varied musical program. This cre- 
ated considerable interest in the sur- 
rounding territory, according to letters 
received by Lieut. McGregor of the 
Field Communication Department. 
The Post jazz band, augmented by 
piano, saxaphone and cornet solos, 
furnishes the latest music nightly, and 
the slogan “own your own radiola”’ 
has come to be very common there- 
abouts. 


THE WIRELESS AGE 


Garage Uses Broadcasting Sta- 
tion in Business 
By D. M. Scort. 

HE Hollister-Miller movable radio 
concert was one of the novel fea- 
tures of a recent town parade in Em- 
poria, Kansas. The people on the 
streets heard music transmitted by a 
broadcasting set in the Hollister-Miller 
garage there, and picked up by a radio 
receiver and loud speaker installed in 

a car in the parade. 
The Hollister-Miller Motor Com- 
pany, which has a first-class automo- 
hile salesroom and garage, has installed 


One of the autos in the parade in Emporia, 

Kansas that picked up music broadcast from 

station WAAL, operated by a garage. It is 

related in the accompanying short article that 

an auto equipped similarly to this received or- 

ders from the garage which enabled the latter 
to put over a sale 


a powerful radio receiving set around 
which citizens of the town gather of an 
evening and listen to concerts, lectures, 
grand opera and many other interest- 
ing things picked up from other parts 
of the country. In addition, a trans- 
mitter is used for broadcasting the 
market quotations from Emporia, as 
they are received hourly by telegraph 
from Chicago. Its broadcasting sta- 





The efficient staff of WGY, the broadcasting station of the General Electric Company, Schenectady, 
N. Y. Seated, left to right: Robert Weidaw, announcer; Kolin D. Hager, studio manager; 
G. Baker, vom in charge. 


P. Rice, director of broadcasting; W. 


Mrs. William Cramb, Mrs. Kolin D. Hager, stenograp 
Carl Jester 


Martin 
Standing, left to right: 
ers; Russell Huff, Eugene Crippen, and 
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tion, WAAZ, has been heard jn Can- 
ada, Minnesota, Wisconsin, Iowa Il. 
inois, Texas and in many other states 
Recently, after a hard storm, when 
long-distance telephone wires were 
down, the company wished to call one 
of its salesmen, who was in another 
county, back to town. The man was 
driving an automobile, owned by the 
company, and a buyer had been found 
for that particular machine if jt coul4 
be delivered to him in Emporia ina fey 
hours. Not being able to call the sales. 
man by telephone, a general call {or 
him was broadcast by radio. Owners 
of receiving sets in other towns heard 
the message and began a search for the 
man. He was found and drove into 
Emporia two hours after the call had 
been sent—and the sale was made. 


W. J. B.—Not a Station 
W ILLIAM JENNINGS BRYAN 
regards radio as the gift of Provyi- 
dence—to the Democratic party. What 
it is to the Republican and Socialist 
parties he does not say, but we quote: 

“I regard radio as the most wonder- 
ful of all the mysteries that man has 
unraveled or deals with. I have no 
doubt that it will play an_ increasing 
part in our campaigns. Local candi- 
dates will address the people in their 
territory, and Presidential candidates 
will talk to the entire nation. 

“T have no doubt that arrangements 
will be made for impartial treatment of 
candidates, and this will give Democrats 
a much greater relative advantage than 
they have when they have to rely upon 
the press, which is quite largely Repub- 
lican in the contested States. 

“Last March I talked to an invisible 
audience estimated at 75,000. I pre 
sume the number of receivers is double 
now what it was then. My first expe 
rience was with an instrument installed 
by the Westinghouse plant at Pitts 
burgh. Letters received from those 
who listened indicated that my address 
was heard over an area of 25,000 
square miles. Later at Kansas Ul) 
last June the audience was estimated a 
50,000. In August, when I used the 
radio at Lincoln, Neb., I was informed 
that the President spoke to twenty-s 
nations when he opened the station 0! 
the Radio Corporation of America # 
Long Island. The possibilities of radio 
are unlimited, and none is able to str 
mate with accuracy the use that may 
be made of it.” 





Radio Forecasts in England 


EATHER data is being sent by 

wireless telephone to English a 
ricultural fair grounds, where it 1s & 
hibited on a large chart with a fore 
caster in attendance to explain how 
ductions of local interest can be draw 
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« FP ADIO’S influence will be far-reaching 
in its ultimate effect upon our people” 


Interviewing 


Dr. John H. Finley 


Noted educator and editorial writer for The 
New York Times) 


By Maurice Henle 


O comprehend fully and appreci- 

ate the meaning of this article it 

is necessary for the reader to al- 
low his mind to drift back fifty-nine 
years. He must think of, to be exact, 
October 19, 1863, as the day on which 
compilation of the material for this 
article really started. 

For it was on that day that John 
Huston Finley, now one of America’s 
foremost educators, came into the 
world in which he later was to play 
an important role. 

The little boy, John, grew up in the 
then tiny town of Grand Ridge, IIli- 
nois. And strange to say, after he 
learned to read the boy knew more 
about the things and people of the 
ancient world than he did about the 
men and women who were living in his 
own country. He studied the Bible 
because his parents told him he should. 
He read one religious periodical and 
such stray newspapers, magazines and 
books as might happen to find their 
way into his eager hands. The infor- 
mation that he gleaned from the Bible 
and other old but ever-new works, 
gave him a thorough knowledge of 
civilization in its early stages, but the 
little farm in Illinois at that time was 
an isolated place indeed. So far as 
contact with the contemporary world 
was concerned, he might just as well 
have been sitting on the North Pole 
twiddling his thumbs. As a matter of 
fact, he used his legs sometimes to 
good advantage. He recalls once hav- 
ing walked seven miles each way in 
order to hear Henry Ward Beecher 
give a lecture. That’s how difficult it 
was in those days. 

Of course, the boy grew up and left 
the home town. Immediately contact 
between his mind and the outside world 
was established. He became a ma- 
ture, well rounded man, an authority 
on Many subjects, brilliant, vigorous, 
forceful. The man came to be presi- 
dent of Knox College, The College of 
the City of New York, Commissioner 
of Education of the State of New 
_ and Associate Editor on one of 
. ng $ greatest daily newspapers, 

New York Times. He was given 
a Segrees and honored in various 
7° by Scores of colleges and uni- 


versiti i 
*rsities, as the reader can easily as- 


certain by looking through a copy of 


the 1922 “Who's Who in America.” 

jut the thing one cannot get in 
‘“Who’s Who” is the personality, the 
genius of this great educator. One 
will not find in its cold pages a trace 
of the great longing that exists in Dr. 
Finley’s mind, and has existed there 
ever since he left the isolated com- 
munity of his childhood, to be of help 
to the boys and girls of today who, by 
accident of birth, must receive their 
early education in the “small outlying 
community.” 

Only recently has he seen a sure 
way out of the wilderness for these 
country school districts. It is the radio 
telephone that is pointing the way. 

“While Commissioner of Education 
for New York State,” he told me, “I 
had the wonderful opportunity of 
studying at very close range the coun- 
try school houses of today. In New 
York State alone there are eleven 
thousand elementary school houses. 
Of these, eighty-five hundred are sin- 
gle-room schools and of these eighty- 
five hundred, three thousand have an 
average attendance of ten pupils or 
less. There are one thousand high 
schools and one thousand libraries in 
addition. 

“Now, how can the radio telephone 
benefit these schools? Before I an- 
swer that, let me tell about a certain 
convention that was held in New York 
City some few months ago. There 
were eleven hundred delegates to the 
convention, but in a score of other 
cities throughout the country, there 
were qther groups who were unable 
to get to the city. We arranged to 
have wire communication established 
between the convention city and the 
score of other cities. 

“T would speak into the telephone 
and talk to these twenty or so groups. 
A Mr. Smith, out in Chicago, would 
speak up and offer a motion or a reso- 
lution and then another voice would 
be heard from Mr. Brown, in San 
Francisco, seconding the motion, and 
so it went. 

“Another time we wanted to confer 
an honorary degree on Thomas Alva 
Edison. Mr. Edison was unable to 
appear in person to receive the degree. 
He had lost a degree from Oxford 
University because he was unable. to 
be- there for. the «presentation. I told 
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Dr. John H. Finley 


Mr. Edison that it would not be neces- 
sary for him to appear, but that he 
should agree to sit in his library and 
talk to us over the telephone, listening 
to the conferring of the degree and 
then accepting it. This he agreed to 
do, and it was just as though Mr. 
Edison was present in the room. 

“Often when called upon to go to 
distant cities to make addresses, | have 
thought that it would be a wonderful 
thing if some force or agency could 
be devised that would make it un- 
necessary for me to pick up my body, 
so to speak, put it in a tram and have 
that train carry this body to some dis- 
tant point, merely so that tne brain 
which this body is carrying could ex- 
press itself there. It seems to me that 
the radio telephone will solve this 
problem. 

“In making a speech at the Uni- 
versity of Wisconsin not so long ago 
I spoke at the same time into a radio 
transmitter and my words were broad- 
cast into many of these outlying com- 
munities of which I spoke a moment 
ago. It was not necessary for those 
people, as it had been for me fifty 
vears ago, to walk miles in order to 
listen to the few words they might 
possibly want to hear and could profit 
from. They could stay in their homes 
and accomplish the same result. 

“And so it is with the country 
school. I do not know whether the 
State will ever be in a position to 
finance the gigantic undertaking of 
supplying all these country schools 
with proper receiving apparatus, but 
certainly many of these communities 
can take advantage of this wonderful 
opportunity of being able to listen to 
the outside world and to know what 
is going on everywhere. It is a tre- 
mendous thought and I know the radio 
telephone’s influence on the educational 
life of our country will be of huge 
dimensions in the future and will be 
far-reaching in its ultimate effect upon 
our people.” 





The home of station KTW, Seattle, Washington, 
known as the “Church on the Corner.” Twenty- 
two parish houses are in touch with the ‘Mother 
Church” by radio. One of them is shown opposite 


are born with a purpose, others 

have a purpose thrust upon them, 
while still others fade away for lack of 
one, 

One of the former type is undoubt- 
edly KTW, known on the west coast 
as “Brother” and throughout the West 
and in Canada as the “station 
with the echo.” The name refers to 
the dollars which pour into the operat- 
ing room of KTW after its chief an- 
nouncer has signed off for the week. 
Which is as it should be, for if there 
is one kind of radio broadcasting that 
the public is willing to pay for hear- 
ing, it is the broadcast church service. 
In this there is nothing strange. The 
church has great influence. KTW 
proves that whether on the ground or 
in the air, it reaches the hearts of the 
people. That is, if it has a purpose. 
Not even a cathedral could travel 
abroad on radio waves and have no 
place to go but back. 

What is said to be the largest Pres- 
byterian church in the world is situat- 
ed on the corner of 7th Avenue and 
Spring Street, Seattle, Washington. 
“The Church on the Corner,” as it is 
locally known, is so extensive that it 
spreads out in no less than twenty-two 
points of the compass from the loca- 
tion of its main auditorium. In each 
of these directions are lonely mission 
houses or chapels, which until lately, 
plugged along “without benefit of 
clergy.” They were the secondary 
planets of the First Presbyterian solar 
system, and, like most planets, they re- 
ceived the direct light of the sun only 
at stated intervals. At other times, 
while not exactly without light, they 
were comparatively dull. 

And then came radio. It has given 
the most distant planets of this 
solar system the same bright, life-giv- 
ing light that bathes the central sun. 

Here is revealed the purpose of 
KTW—to connect all these outlying 
chapels to the mother church so that 
the many congregations may be but 
one, may listen to the same music, the 
same sermons, and the same prayers 
offered as part of the Sunday morn- 
ing and evening services in the edifice 
of the First Presbyterian Church. 


Sore’ radio broadcasting stations 


A Church Which Enfolds 
Its Widely Scattered Flock 
by Radio 


By Sam Loomis 


To make that possible is one reason 
why the radio set was installed, but 
it was not the only one. 

Many, no doubt, have wondered 
how it could be humanly possible for 
any one church to have as many as 
7,500 members and still keep that num- 
ber within anything like what is 
known as a “fold.” “No one pastor 
or group of pastors,” one may think, 
“could possibly attend to the wants of 
so large a congregation.” Take the 
average village parson, who, with a 
visiting list of no more than twenty- 
five, fights against time to “get 
around.” And in vain! Yet 7,500 is 
the sum total of the supporters of the 
First Presbyterian, and to say that it 
is somewhat of a job to minister unto 
them is only to hint at the ministerial 
difficulties of the Reverend M. A. 
Matthews, pastor of the church. 

Is it any wonder that when radio 
was suggested to him as a means of 
reaching some of his flock, he agreed 
to the plan whole heartedly and without 
a single reservation? No, it isn’t. 
Dr. Matthews is a minister with broad 
and progressive views, and he believes 
that radio, as a medium through which 


Rev. M. A. Matthews, far-visioned pastor of 

“The Church on the Corner,” whose progres- 

sive views regard radio as a gift from God 
for the good of the urch 
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One of the twenty-two mission houses of th 
“Church on the Corner” now able to “listen in” t) 
services. In effect twenty-three services thus are 
held by this Presbyterian church simultaneously 


to preach, was a gift from God for 
the good of the church. He welcomed 
it, and termed it a necessity which was 
a long time in coming and one that 
was to be worked to its limit imme. 
diately. 

A very powerful radio transmitter 
was installed; one that would not only 
reach the members of the First Pres- 
byterian Church over a wide radius, 
but also bring solace and comfort to 
thousands of people all over the west- 
ern section of the country. KTW 
has a complete sending and receiving 
outfit, erected at a cost of $15,000. It 
has a recognized status as a broadcast- 
er, and carries on its work independent 
of any other station. It is a great re 
dio unity. 

Its builders were Mr. J. D. Ross, 
superintendent of the electric plant of 
Seattle, and Mr. J. G. Priestley, one of 
the prominent engineers of the city, 
together with Mr. Sylvester, Mr. 
Hachett and others. Altogether, there 
were some fifteen experts in several 
lines who contributed their services to 
the erection of the station. 

People who listen to KTW ate en 
thusiastic over the way the messages 
come in, but Dr. Matthews is enthus: 
astic about the way they go out. He 
declares, with a conviction that is char- 
acteristic of him: “We have the larg- 
est radio set of perhaps any church 
the country, and certainly the largest 
in any other church on the west coast 
Our station is perfect. Up to date 
KTW has carried the gospel som 
2,500 miles from the church, and let 
ters have literally poured in from dis 
tant points. I have been heard all over 
the continent and even on board ships 
in mid-Pacific.” 

The unusual clearness of the trai’ 
mission and the perfect modulation 
bring blessings to thousands of lister 
ers every Sunday morning and eve 
ning, when the service from KTW go 
out on 360 meters. In fact, it 8# 
tribute to the quality of the transmls 
sion that in long distance  telephott 
conversations with the Rev. 
Matthews, it is much more di 
distinguish his words than when they 
come thundering in over the ether. 
sermon and the religious music com 

(Continued on page 40) 
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6¢ CUPPOSE I had been able to speak into a 
microphone in England, in France, in 
Germany—and in each case been able to tell the 
folks at home what I was seeing in these foreign 


lands?” 


Wirt W. Barnitz Tells About 


Radio and the Globe- Trotter 


By T. J. 


girdle the globe seven times. It 

took Wirt W. Barnitz, globe-trot- 
ter and lecturer, a year to go around 
once. 

But a radio impulse has no time in its 
journey to stop off and cruise around 
the Arctic Ocean ; it can’t halt and ad- 
mire the northern lights and lose it- 
slf in the great and silent northern 
expanses. It may go past the Lofoden 
Islands, and zip over the Enchanted 
City of Visly, but it has no chance to 
get acquainted there. 

Wirt Barnitz was in no such hurry 
and as a result of his leisurely wander- 
ing over the world, the radio audience, 
several times, has had the privilege of 
listening to tales of the wild—stories 
of adventure that start the hearer’s im- 
agination on new flights. 

Barnitz began this little interview by 
telling of his adventures, but it was not 
long before he was speaking of the 
things he did in terms of radio ; that is, 
he would, when telling of each inci- 
dent, always picture it in a second way, 
through the eyes of one familiar with 
the radio telephone and its aim to en- 
tertain and instruct the public. 

“My journey was made,” he began, 
“back in 1919. Radio broadcasting 
wasunheardof. I did not go asa tour- 
ist. A friend was with me and the two 
of us just sort of wandered about, vis- 
iting and studying the out-of-the-way 
places tourists never see. I had lec- 
tured a bit before my trip, but I knew 
that the adventures I would meet would 
give me material I never could get in 
any other way. 

“Since then, of course, I have lec- 
tured extensively, and more recently, 
have sent my story through the air. 
Now what could we have done had 
radio been broadcasting in those days? 
Possibly it is looking a bit far in the 
future, but I can see the time when 
powerful stations will be located in 
‘very country on the globe, when the 
voice will carry as perfectly over great 
distances as it now does over shorter 
pues, comparatively. Suppose I had 
: _— to speak into a microphone 
‘ ngland, in France, in Germany, 
Norway, Sweden, Austria, Persia, Rus- 


[' takes a radio wave one second to 


Dunham 


sia, Japan, as I went from place to place 
on the big journey, and in each case 
had been able to tell the American pub- 
lic by radio what I was seeing, what I 
was doing, in the midst of the often 
beautiful and always interesting for- 
eign lands. 

“You have seen, many times, what is 
known in newspaper circles as a ‘run- 
ning story.’ A recent instance is the 
flight of the airplane from New York 
to Brazil. Each day the newspapers 
publish a small story, always from a 
different place, always from a point 
nearer the goal of the plane. The pub- 
lic is thus able to follow the course of 
the plane. Just so can it be worked 
by radio. It is a new thought, and in 
my opinion it is a certainty for the 
future.” 

In one of his broadcast addresses 
Barnitz told of an incident aboard a 
vessel in which he sailed from a port 
in Russia. It was at the end of one of 
the many trips he has made to the Old 
World since his first famous globe-trot. 
The vessel was a small one and had but 
three fairly good staterooms. The cap- 
tain and first mate used two of them. 
and as special correspondent for a met- 
ropolitan newspaper, Barnitz was given 
the other. The boat was about to sail 
when there was a knock at his door, and 
an officer of the vessel entered, accom- 
panied by a small Russian boy. 


“He asked me to permit the boy to 
sleep there. The part of the boat 
where the other passengers were hud- 
dled was not good enough for this lad, 
it seems,” Barnitz said. “Every atten- 
tion was paid the boy, but his identity 
was kept a careful secret. | Nobody 
knew who he was, but I believed at the 
time, and still do, that the boy was none 
other than the former Czar’s son. 

“He resembled the pictures of the 
heir to the throne of all the Russias. 
When one of the boy’s knees started to 
bleed, I was convinced that it was he, 
for you will recall that the Czarvitch 
had trouble with his knee, which would 
bleed at the slightest bump. I tried to 
learn something from the boy himself, 
who spoke three languages perfectly, 
but it was useless. I believe the Soviet 
officials shipped him away somewhere. 
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Possibly he is here in America, and the 
Soviets will use him at the proper time 
for their own uses. The Bolsheviki 
seem to regard child life as sacred, and 
I cannot believe that the boy was killed 
with the adult members of the Russian 
royal family.” 

This is but one incident of the many 
that his years of travel brought to 
Barnitz. His experience has been un- 
usually rich, and each time that he has 
spoken over the radio telephone, grate- 
ful letters have come from his listeners, 
indicating that the same tales of foreign 
travel and adventure that have inter- 
ested the American public from the lec- 
ture platform, hold their lure when re- 
ceived through the air. 


Barnitz has given radio considerable 
thought and says that the present tre- 
mendous interest in it will be small 
compared with that of the future. He 
hopes some time to give a radio talk on 
Scandinavia and the far north, which 
he visited on his last trip across. 


Barnitz asked his manager, William 
B. Feakins, whether he (Feakins) 
thought that radio would hurt the lec- 
ture platform business, as he put it. 
And Feakins replied, according to Bar- 
nitz : 


“At first I thought so. But as radio 
has developed, and as its hold upon the 
people is becoming greater, I have re- 
versed my original opinion, and now I 
believe that the radio telephone will 
have the opposite effect. It will kindle 
the imaginations of the listeners, and 
they will want to see in person, on the 
platform, the people they enjoyed so 
much over the ether wave. Radio has 
a place of its own. It is a great power, 
and in my opinion, it will not disturb 
but rather enhance the existing order of 
things.” 





Distant Broadcast- 
ing Stations Heard 





Broadcasting fans daily surprise 
themselves and others by reaching 
out across hundreds of miles by a 
turn of the wrist. Often the most 
simple bulb equipment will produce 
astonishing results, as reported be- 


low. What have YOU done? 
H W. MAYNARD, Fair Haven, 
* Vt., has heard ‘fifty- five dif- 
ferent stations on a single detector 
tube UV 200. Some distance records 











Detroit, Mich, 
Madison, Wisc. 
St. Louis, Mo. 
Louisville, K 
Chicago, Ill. 
Chicago, Ill. 
Davenport, 
Kansas City, Mo. 
Havana, Cuba 


S, ! *, McC: ART NEY, Mercer, 

* reports hearing WOC at Daven- 
port, lowa, on a crystal detector, but 
confesses a tube is better! 


Medford Hillside, _ Mass. 
Schenectady, N. Y. 
Springfield, Mass. 
Anacostia, D. C, 
Madison, Wisc. 
Schenectady, N. 
Detroit, Mich. 
Louisville, Ky. 
Memphis, Tenn. 
Atlanta, Ga. 
Kansas City, 
Rochester, 


Davenport, 
Minneapolis, 
Cincinnati, 
New York, 
Philadelphia, 
Kansas City, Mo. 
Indianapolis, Ind. 


J W. BOWSER, Punxsutawney, 
* Pa., operating stations 3AGW and 
8CVU reports the following stations 
on a UV 200 bulb in a non-regenera- 
tive set. 


KSD St. Louis 

KYW .* Chicago, i. 

WBZ Springfield, 
St. Louis, Mo. 
Des Moines, 
Atlanta, Ga. 
Madison, q 
Kansas City, Mo. 
Davenport, Ia. 
re Ind. 
Atlanta 
West ‘Se 
Fort Dodge, Ia. 
Dallas, Texas 
Louisville, Ky. 
Chicago, Ill. 


HE Cutler & Ellis Radio Station, 

9CZT, Sullivan, Indiana, has heard 
WZJ at Fort Casey, Washington, 
2,000 miles away, on a single detector 
rg regeneration. 


Fort Casey, Wash 
E, Pittsburgh, Penn 
nver, Col. 
Denver, Col. 
Wichita, Kans. 
Fort Worth, Tex. 
Anthony, Kans. 
Worcester, Mass. 
Roselle Park, N. J. 
Wichita, Kans. 
Philadelphia, Pa. 
Buffalo, Y. 
Schenectady, N. Y. 
Sn ga Pa. 
Newark, 4 
Oklahemna” City, 


Minn. 


Ind. 


Okla. 


THE WIRELESS AGE 


Fort Worth, Tex. 
Schenectady, : 
Dallas, Tex. 
Anacostia, D. C. 
Denver, Col. 

Waco, "Tex. 

Houston, Tex. 

Dallas, Tex. 

Deal Beach, N. 

New York Ci ity 
Parkersburgh, Pa. 
Salt Lake City, Utah 
Tulsa, Okla. 

Denver, Col. 

New York City 

San Antonio, 1 
Newark, N. J 


ARRY HAMMOND, Little Rock, 
Ark., using a UV 200 detector 
tube without amplification, has heard: 


KDKA 
WOAI 
Www. 
WLW 
WPX 
WEAV 


Pittsburgh, Pa. 
San Antonio, Tex. . 
Detroit, Mich. 
Cincinn: mi. ©. 
Havana, Cuba 
Rushville, Neb. 


E. MULLEN, Raleigh, N. C., using 
*one bulb, has heard the following: 


Schenectady, N. Y. 
Detroit, Mich. 
Davenport, Ia. 
Indianapolis, 
St. Louis, Mo. 
Springfield, Mass. 


AIRUS COLLINS, Jr., Box 620, 
Lexington, Va., hears the following 
stations on detector alone, but says he 
tunes in using two stages of audio fre- 
quency amplification : 


Houston, Tex. 
Dallas, Tex. 
Minneapolis, 
Kansas City, 
Kansas City, 
New Orleans, 
Davenport, 
Dartmouth, 
Medford 
Memphis, Tenn. 
Memphis, Tenn. 
St. Louis, Mo 


RANK LA BARBA, Los Angeles, Cal., 
using a single tube, single circuit regen- 
erative set has heard: 


Seattle, Wash. 
Denver, Col. 
Portland, Ore. 
Denver, Col. 
St. Louis, 
Denver, Col. 
Portland, Ore. 
Dallas, Tex. 
Chicago, III. 
Atlanta, Ga. 
Ames, Iowa 
CHBC Calgary, Alberta 


ILLARD A. BROWN, Dodge City, 
Kans., reports hearing 37 stations, 
some of which are: 
Los Angeles, 
Atlanta, Ga. 
Philadelphia, Pa. 
Schenectady, } 
Detroit, Mich. 


Louisville, Ky. 
Great Falls, 


H. LUKE, Gotebo, Okla., reports 
¢ hearing the following stations on an 
Aeriola Senior, without amplification : 


Hillside, 


Miles 


Miles 
Los Angeles, Cal. 1,100 
Medford Hillside, Mass........... 1,600 
Winnipeg, Manitoba 


KHJ 
WGI 
CJCG 


ORDON M. BERRY, Waterville, Me., 

gives a radio concert every night, free 
of charge, in the Haines Theater. Some of 
the stations heard are: 


woc Davenport, Ta. 
KSD St. Louis, Mo. 


WRR 
WSB 
W DAP 
WHAS 


Dallas, 


JANvaRY, 193 


Tex. 
Atlanta, Ga. 
Chicago Ill. 
Louisville, Ky. 


BPwarb DONNELLY, Loveland, 0, 


heard the Pacific Coast on the 
in his R. C. set. 


M 
“5HN 


nC det 

His list follows: = 
Mii 

Portland, Ore. .........., 7 

Schenectady, _. ¥ 

Fort Worth, Tex. 

Denver, Col. ... 

San Antonio, 

Dallas, Tek. .... covees Cone 

Los Angeles, Cal. y 


Tex. 


A. EDDINS, Lula, Miss., who js 


, has been experimenting success. 


fully with long distance on a crystal receiver 
and reports hearing the following through 4 


crystal: 
WOCc 
ww) 


R. 


D. LANGDON, 


ceptionally 


Davenport, Ia. 
Detroit, 


Mich, 
Houston, Tex.,, is ex. 
pleased with his Aeriok 


Senior, with which he has heard the follow 
ing stations without amplification: 


WHAA 


LBERT 
N. 


of distant broadcasters early 


become 


tube, as the 


Wol 


PWX 


OU 
heard the 


tubes : 


WOU 
WAAN 
WHAN 


INIS H. 


Miles 
Los Angeles, Cal. ......0.:csecnee 
Davenport, Ia. ...... — 
Charleston, S. C. ... 92 
Detroit, Mich. < <0 0g Sau 
Fernwood, i eer 
Minneapolis, Minn. ............. 1,03 
Ocean City, N. J. ....++.cennee 
Towa City. Ta. .......+0.secnee 


BANNISTER, Hudson Falk 
Y., who reported hearing a number 
last Fall, has 
more expert with his singk 
following partial list testifies 

Miles 


even 


ae eee 
Denver, OU ics src cs oa 
Minneapolis, Minn, 
Minneapolis, Minn. 

Kansas City, Mo. 

Fort Worth, Tex. 

Dallas, Tex. 

Havana, Cuba 


IS MOSES, New York City, ha 


following stations with fy 


Omaha, Neb. 
Columbia, Mo. 


Wichita, Kans. 


HASKINS, Rawling, \. 


has heard the following stations on 


two-step amplifier : 


WBAP 
PWX 
Wwoc 
KSD 
WSB 
WHA 


H. 


Mile 
Fort Worth, Tex. ...- . eee 
Havana, Cuba ss eceesene Ii 
Davenport, lowa ie 
St. Louis, Mo. ... 8 
Atlanta, Ga. 
Madison, Wis. 


S. RAHISER, Pittsburgh, Pa, 
surprised at the distance records 


8 
ah 


detector alone reported in these colums 
disconnected his amplifier and heard the ict 
lowing : 


Los Angeles, 

Havana, Cuba 

Denver, Col. .....ceseseeeeeeee* 
Denver, Col. 

Denver, Col. 

Denver, Col. 

Houston, Tex. 

Fort Worth, Tex. 

Dallas, Tex. .....++-++++ 
Winnipeg, Canada 


O. PECKSTEIN, who is 6BVA 
San Marcos, Cal., hooked # 


crystal detector while his battery was ™ 
ing and heard: 


KDYL 
KZN 


Salt Lake City, oe. 
Salt Lake City, Utah. 
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Broadcasting’s First Leap O’er Sea 


English Amateurs Heard WJZ on November 23 and Many 
Subsequent N gi nea, 2 age Such as Is Used 


in Thousands of American 


HE English - hearing the 

American broadcast s. 

That fact has been established by 
Tae Wriretess AGE, which asked its 
London correspondent to report by 
radiogram on the reception of Ameri- 
can radio transmission, both broadcast- 
ing and amateur. From the first mes- 
sage, covering the days of November 
23, 24, 26 and 27, it is evident that 
several amateurs in England, using re- 
ceiving apparatus of ordinary types, 
are able to hear broadcasting from the 
United States with ease. 

In one striking case, J. Ridley, 
South Norwood, London, listened to 
the entire program from WJZ on No- 
vember 26. He used two radio fre- 
quency amplifiers, detector, and one 
step of audio frequency amplification, 
and picked up the WJZ wave at 1.05 
A. M. on the 26th, which was 6.05 
P, M. on the 25th, Eastern Standard 
Time. The program that night con- 
sisted of music, bedtime stories, a de- 
scription of the new styles in women’s 
dress, and—a most interesting, this, 
considering who heard it!—a lecture, 
“An English Sense of Humor,” by 
Major Vivian Gilbert. Then came 
dance music, time signals and more 
dancing. 

There is the drama of international 
radio broadcasting. What more in- 
teresting and effective way of promot- 
ing international understanding than 
to listen unawares to the native of an- 
other country describing to his coun- 
trymen the peculiarities of yourself! 

Truly, broadcasting already has be- 
come an international force for good, 
in the very first days of its audition in 
Europe. Here is great promise for 
the future, when transmitters even 
more powerful and efficient than the 
wonderful 1,000-watt set at historic 
WJZ shall be heard all over the world, 
when barriers and boundaries, set by 
nature or man-made, shall be crossed 
by the voices and personalities of the 
nations, for all to hear and understand. 

Great complex apparatus will be re- 
quired at the broadcasting stations, but 
not in the homes. 

“English receiving American 
broadcast,” radiogrammed our Eng- 
lish correspondent, “Charles Denny, 
location Babington, Cheshire, single 
valve (vacuum tube) 23rd, 5.55 
O¢lock, 24th, 1.00 o’clock ” 


Americans who, as recorded in these 

s during the past month, have 
eard many distant stations on a single 

tube, will know the thrill that Mr. 
Denny experienced in England when 
he heard the words: “This is station 
WJZ, at Newark, New Jersey.” 

Continuing with his dispatch, the 
correspondent reports : 

“J. Ridley, South Norwood, Lon- 
don, two radio frequency, detector, 
one audio frequency, 26th, 1.05 
o’clock, WJZ entire program twelve 
feet from phones. E. Wilding, lo- 
cation Wigan, Lancashire, detector, 
three audio frequency, 27th, 1.30 
o’clock, WJZ organ, history com- 
posers. R. Williams, location Holy- 
head, detector, two audio frequency, 
26th, 23.40 o'clock (11.40 P. M.), 
WJZ, 27th, 12.15 A. M., and entire 

rogram.” 

aried apparatus, none of it un- 

usual, except in simplicity, exactly of 
the type in use in hundreds of thou- 
sands of homes in the United States, 
suffices the English amateur. 

There is the promise for the Ameri- 
can fan—that some time in the future 
he may hear European broadcasting. 
The Eiffel Tower in Paris has been 


omes Proves Sufficient 


broadcasting in a small way for some 
months. England is just starting its 
programs. When broadcasting has 
been developed abroad to the point it 
has reached here, there should be no 
reason why, under favorable condi- 
tions, the foreign stations should not 
be heard in the United States. 

In addition to the American broad- 
casters, the English amateurs also are 
hearing American amateur transmit- 
ters, being able to pick up their code 
signals every night. Details of Eng- 
lish reception of American amateurs 
will be found on another page of this 
issue. 





Uruguay Approves 
Broadcasting 
RECENT modifications of the rigid 

Uruguayan laws governing the 
installation of wireless telephone and 
telegraph stations have made radio 
broadcasting possible, according to U. 
S. Vice Consul Edwin B. Montgom- 
ery, of Montevideo. Applications are 
now pending which, if granted, should 
mean the opening of a splendid mar- 
ket for radio telephone receiving appa- 
ratus in Uruguay. 





RADIO 


- 
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WHITE 
RADIOPRESS NEWYORK 


“VoaRca” RADIO CORPORATION OF AMERICA 


aectves dY 64 BROAD STREET. new voan, avr______m. 


ENGLISH RECEIVING AMERICAN BROADCAST CHARLES DENNY LOCATION BABINGTON 
CHESHIRE SINGLE VALVE 23RD 0555 24TH 0100 J RIDLEY SOUTH NORWOOD LONDON 
TWO RF DETECTOR ONE AF 26TH 0105 WZ ENTIRE PROGRAMME TWELVE FEET FROM 
PHONES E WILDING LOCATION WIGAN LANCASHIRE DETECTOR THREE AF 27TH 0130 
WJZ ORGAN HISTORY COMPOSERS R WILLIAMS LOCATION HOLYHEAD DETECTOR TWO AF , 
26TH 2340 WJZ 27TH 0015 AND ENTIRE PROGRAMME 
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secure action on inquiries. this original RADIOGRAM should be 
TELEPHONE: BROAD 51DQ cire:Eo Creat ietanton news gate heme preceding ie pace al igi 


ted at the office 





The historic Radio 
first reception in 





to THE .WIRELESS AGE announcing the 
ngland of American broadcasting. 


Since this 


message was received, others have come almost daily, telling of new 
English amateurs enjoying American programs 
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Welding the Community by Radio 


WLW Has Rapidly 
Assumed a Vital Place in 


Queen City Life 


By Cincinnatus 


HE “Queen City of the West”— 

Cincinnati — is being supplied 

with radio entertainment from a 
number of broadcasting stations, but 
the call letters most often heard in the 
Ohio valley are WLW, which is the 
radio way of designating the station 
owned and operated by the Crosley 
Manufacturing Company. 


When the company decided to en- 
ter broadcasting, it pursued a conser- 
vative course. Instead of at once 
erecting and equipping a costly broad- 
casting studio, officials of the company 
decided to commence with a small and 
modest station. But as soon as they 
discovered that their programs were 
becoming an important part of the life 
of the community, it did not take them 
long to decide that the old studio and 
station must be scrapped to make way 
for a bigger and better one. So the 
new station was built for WLW and it 
now is in operation. 

Four 250-watt radiotron tubes are 
used, two as oscillators and two as 
modulators, with the Heising system 
of modulation used in connection with 
speech amplifier. This speech ampli- 
fier is composed of three Western 
Electric No. 216 A amplifying tubes, 
arranged with one connected to the 
microphone circuit, with its output im- 
pressed upon the other two, which are 
arranged as a push-pull amplifier. 


Their output is impressed on two 
50-watt radiotrons, operated back to 
back, or as the push-pull system, while 
the output of the entire amplifier is im- 
pressed upon the grids of the modu- 
lator tubes. Normal radiation is nine 
amperes, using the Hartley oscillating 
circuit. 

This set also can be operated as 
master oscillator - modulating outfit, 
using one 50-watt tube as a master os- 
cillator, modulated by another 50-watt 
tube. The high frequency output of 
this unit is amplified by one 250-watt 
tube, and its output, in turn, amplified 
by three 250-watt radiotrons. 

The antenna is 140 feet long, with 
an average height of 125 feet. This 
is composed of twelve wires on 23- 
foot spreaders. The four outside 
wires are doubled and the lead-in is 
a cage one inch in diameter and made 
up of 768 strands of No. 30 wire. The 
counterpoise is 60 feet below the an- 





? 


WW 


on 
od 





The first modest studio of WLW soon gave way to this more elaborate one, in which to 
the left is seen Fred Smith, announcer, while Miss Louise Koetter is shown singing and 
Miss Madelon Niesen is at the piano 





tenna at the lead-in end and 90 feet 
at the other end. This contains 15 
wires on 34-foot spreaders, the four 
outside wires being doubled as in the 
case of the antenna proper. 

As regards the high voltage supply, 
this is obtained from a Glow Electric 
motor generator composed of two 
1,000-volt, 114 k.w. generators coupled 
to a five-horsepower three-phase 220- 
volt squirrel cage motor. One % k.w. 
exciter is belted to the set and sup- 
plies 220 volts for the field excitation. 

The opening of the new station last 
September was the signal for a sort 
of carnival week for radio in Cincin- 
nati. An elaborate program was put 


Equipment of WLW, showing Powell Crosley, Jr., 
of the company operating the station 
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on the air and persons of prominence 
including the mayor of the city, ani 
governor of the state, appeared, 
Market quotations, produce and live 
stock reports, weather reports ani 
other bits of information are sent out 
daily from WLW which is doing it 
part to mold the already rather hom 
geneous population of Cincinnati even 
closer—into a community that ha 
community spirit and municipal pride 
developed to a high degree. 





Deliver Radiogram to Moving 
Train 


N EW evidence of the practicabilit 
of radio for communication with 
moving trains was obtained recentl 
when a telegraph message was delir 
ered via radio to a passenger on tht 
Buffalo Limited. This is the train tha 
the Lackawanna Railroad has equippei 
with radio receiving apparatus for th 
entertainment of its passengers trave: 
ing between New York City and But- 
falo. In the case in question, a tele 
gram arrived at the Lackawanm 
station in Hoboken, N. J., for a pe 
senger on the Limited, after the tra 
had left the station. The message W# 
delivered to the operator of the Latk 
awanna’s station, 2XAJ, who calle 
the train by radio, ascertained that th 
addressee was on board, and the 
transmitted the message to him whit 
the Limited was making fifty miles# 
hour. The addressee was so strut 
with the feat that all the passengers " 
the train heard about it. The mess 
he received, he explained, contaitt! 
instructions to stop off en_ route ® 
stead of going straight to Buffalo,® 
he had planned. 
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The Farm Moves Nearer the City 


(Continued from page 26) 


Mr. George W. Kelley, editor of the 
Northwestern Farmstead, says, We 
have found that by talking not about 

r investments but about good in- 
vestments we have been able to save 
the farmers what formerly went into 

ky promotion.” 

MF cetlete is the market broad- 
casting that practically the entire 
morning is devoted to it. At 1 o'clock 
markets begin again, giving the fluctu- 
ations that have occurred since the 
opening of trading. After the ex- 
changes close in the afternoon, the 
closing prices are put on the air, at 
about 3:45 or 4 o'clock. 

The time signals, of course, are re- 
transmitted. In this connection it is 
interesting to know that often there is 
areal financial reason for having accu- 
rate clocks, a much more important 
one than the mere satisfaction of hav- 
ing the correct time. A grain elevator 
manager, just before WLAG started 
to broadcast the time signals, wrote a 
request that the correct time be given 
by the station. He said, “I lost $14.00 
for my firm the other day because my 
watch was 15 minutes slow. I missed 
the closing prices and as a result paid 
7 cents too much for 200 bushels of 
flax. That was a lesson to me and 
now I have installed a loud speaker 
and can hear the markets even when I 
am out in the driveway and the ma- 
chinery in the elevator is running. 
Please send the time regularly.” 

In the hour from 6 to 7 o’clock in 
the evening, this station presents two 
or three short lectures on farm topics 
by experts, usually by members of the 
faculty of the State Agriculture Col- 
lege, though often other experts, such 
as commissioners of agriculture of 
other states, grain supervisors, men 
irom the stock yards, experts of agri- 
cultural marketing organizations and 
practical farmers, give talks on the 
subjects in which they have made out- 
standing successes. In fact, brief, 
snappy talks by men who are well 
posted on all agriculture subjects have 
been broadcast, including one Chinese 
who talked on agriculture in that Re- 
public, a man who discussed the Philip- 
pine Islands, and another who spoke 
about conditions in England. 

In the evening the station transmits 
wa general program, including 

usic and general educational features 
| Station 9yD;— 
plain here amateur and hear your signals very 
muc! 


live on the farm and get very 
of the market reports and the 





I do not know what I would do if I could 
oe market reports and weather, as it 
ree wk help to me in my work. { hope 
Celve cep sending them and many will re- 

yh of them that I do. 
art N. Lecer, Box 23, Oak, Neb. 
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Typical of the tillers of the soil is the Guger family. After making a simple set ver 
cheaply, they found radio so valuable that they spent $125 for a “ready made” one, whic 
they attach to their Victrola so all can hear 


which may not have as direct a bearing 
on the farmer’s business as has the 
matter broadcast during the daytime 
and early evening. 

The station has been heard on the 
Atlantic Coast and among the Rocky 
Mountains, along the Gulf of Mexico 
and far north in Canada. Antennas 
are being strung up all over the north- 
west, hundreds of them for the sole 
purpose of listening to WLAG. 

It is interesting to note that the ex- 
perience obtained in operating this 
station indicates that not alone is the 
farmer benefited directly, but also the 
city man, and that indirectly through 
him the farmer benefits. Mr. Kelley 
states “an interesting angle of our 
broadcasting is the benefit it gives to 
farmers indirectly through the knowl- 
edge of farming and farm problems 
which has gotten across to city folks. 

“The other day we had a lecture on 
varieties of alfalfa suitable to Minne- 
sota. On another day a lecture on the 
fact that lime is required on some 
Minnesota soils to make alfalfa suc- 
cessful. Soon after I got a letter from 
a merchant who said he never before 
had known why alfalfa would not suc- 
ceed for the farmers to whom he had 
sold seed. He wished to know where 
to buy seed of Grimm and Cossack 
varieties, which he proposed to stock 


and sell hereafter, instead of the com- 
mon seed, which had always failed. 
He also wanted to know where ground 
limestone might be procured.” 

Another station that is of inestim- 
able value to the agricultural life of 
this territory is WOS, operated by the 
Missouri State Board of Agriculture, 
Jefferson City, Mo., which operates a 
500-watt set and has been heard in 
twenty-eight states with useful effect, 
although obviously being a state insti- 
tution, the material that is broadcast 
is designed primarily for farmers in 
Missouri. 

This bureau is exceptionally active 
in broadcasting and not only transmits 
daily markets and similar news and 
educational features, but is taking the 
initiative in a broad-scale movement for 
a standardization of farm broadcasting 
along lines that will make it of even 
more value to the farmer. Many of 
the farm listeners copy down the quo- 
tations they hear by radio and as each 
station has its own individual system 
of reading them, it is difficult for lis- 
teners to shift easily from one trans- 
mitter to another. 

According to Daniel E. Rogers, asso- 
ciate state marketing commissioner, 
there is a great need for standardiza- 
tion of practice in the transmission of 
quotations, in order that uniform 





Station WLAG:— 

Tonight am inviting in 133 farmers and 
families to be entertained, but fear many 
will not come until 8:00 o’clock. A program 
say 9:30 until 10:30 could be made better use 
of by farmers. They seldom have their work 
done until 7:30 and can’t get out to hear the 
lectures from 6:00 to 7:00. Appreciated the 
vesper service Sunday. Gives we people out in 
the country a chance to get real church service. 








J. Lawton, County Agent, Clarkfield, Minn. 


Station WLAG:— 

We are getting your lectures every day from 
6 to 7, and if other listeners are aa appre- 
ciative as we are, you sure will be well repaid 
in thanks, if not cash. Thank N. E. Cha 
man for us for the lecture on October 18, 
which he gave for the benefit of the Chatfield 
people. I am sure they appreciated it, but no 
more than I did as I ironed my week’s wash 
and drank in all he said. 

Mrs. J. D. Lirguist, Heming, Minn. 
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blanks may be printed and the copying 
of reports made as easy and simple as 
possible. Many of the farm broadcast 
stations now print and distribute 
blanks for copying the reports, in one 
or two cases selling them at cost, and 
in others distributing them free. Each 
blank is entirely different from all the 
rest. Obviously there are difficulties 
in the way of devising a standard blank 
for the entire country, as the potato 
quotatioris that are so vital to the 
farmers of the northwest would not 
be at all interesting to the sugar cane 
and cotton growers of the south. In 
other words, territorial conditions as 
regards produce necessitate a consider- 
able variety of broadcast quotations. 
However, the present condition may 
be much simplified, with exceedingly 
berieficial results. 

In station WOS the feeling is that 
standard procedure is greatly needed 
and a detailed questionnaire is being 
distributed widely to listeners in order 
to form the basis for drafting such a 
uniform method. The broadcasting 
station of the Missouri State Board of 
Agriculture probably is going further 
into the handling of market news than 
any other single station, in view of the 
great diversity of interests in the State 
of Missouri, and also the fact that 
many other stations are reached by the 
transmitter, although the Board is not 
supposed to have any interests outside 
the boundaries of Missouri. WOS has 
a United States Government leased 
wire running direct to it, and in this 
detail has established a precedent. 

Another interesting station is WPG, 
operated by the Nushawg Poultry 
Farm, New Lebanon, Ohio. At first 
it might seem odd that a poultry farm 
should run a broadcasting station, yet 
this firm, one of the best known of 
its kind in the country, is a large sup- 
plier of poultry foods, remedies and 
equipment of all kinds to farmers 
through a large section of the country 
and has done a great deal to increase 
the productiveness of poultry on the 
American farm. Its broadcasting pro- 
gram, however, does not confine itself 
by any means, to discussion of poultry 
but includes reports of all markets, lec- 
tures. by experts on every possible 
farm subject, and musical entertain- 
ment. The City National Bank of 
Dayton, Ohio, frequently cooperates 
with this station in arranging pro- 
grams. 

It would be possible to go on and on 
outlining the work done by station 
after station, but enough has been said 
to indicate the general outlines of 
radio’s tremendous service to the whole 
community. 


THE WIRELESS AGE 





Station WLAG: 

I was very interested with your lecture the 
other evening on alfalfa, and have just re- 
turned from a visit up in Burnett County, 
Wisconsin, where some of the blue flowered 
alfalfa was tried out several years ago. On 
making inquiry, found out that it had all been 
winter killed and I was telling the gentleman 
on the farm that you nowghad a yellow flowered 
alfalfa that could stand the winters in this 
part of the country and told him that I would 
get some further information regarding it for 
him. Will you kindly advise me the name of 
the variety, where the seed can be purchased 
and the price it is? 








W. C. Hutcuinson, Minneapolis, Minn. 





How can radio serve better? 

Radio service to the farmer is de- 
pendent on the farmer’s attentiveness. 
Radio can serve him only as he listens. 
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One of several types of blank provided 
by WGAY 


Put more radio sets on the farm. A 
radio receiving set in a farm home 
serves the farmer, serves the city man, 
serves the nation. 

When you tour in your automobile 
and see an antenna stretching possibly 
from the farmhouse to the peak of the 
barn, it is as though you saw a great 
sign hung from that wire, reading, 
“Radio Serves You Here.” 

More radio sets on the farm. More 
farm listeners. A greater audience for 
the astoundingly valuable data being 
broadcast day and night to the farmer. 

Those are the needs of farm broad- 
casting. 


Radio Telegraph Carried 
Transcontinental Traffic 


“TRANSMISSION of election re- 
turns on November 7 was accom- 
plished not only by the broadcasting 
stations, but also for the first time in 
the history of -wireless by one of the 
great commercial transmitters of the 
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Radio Corporation of America, which 
was drafted in an emergency service tp 
send the returns by radio telegraph 
from New York to San Franciseo 
Early in the afternoon of Election 
Day the large news associations 
learned from the telegraph companies 
that severe storms in the West had 
broken all the transcontinental wires 
Both the United and the Internationa) 
associations appealed to the Radio 
Corporation for aid, stating at 2 p. m, 
on Election Day that unless their ele. 


+ tion return dispatches could be trans. 


mitted by radio, the Pacific Cogs 
would be without news from the East 

Normally the Radio Corporation's 
transmitters would have been unable 
to take on the emergency service, but 
the holiday had cut down commercial 
traffic to Europe to such an extent that 
it was possible to turn over a trans- 
mitter to the press associations for the 
evening. This worked continuously 
from 5 p. m. on Election Day until 2 
o’clock the next morning, sending 
thousands of words across the coun- 
try to the Radio Corporation’s receiy- 
ing station at San Francisco. There 
the messages were put on the regular 
land wires for distribution to newspa- 
pers on the Pacific Coast. 

In the three hours that elapsed be- 
tween the appeal of the press associ- 
ations and the actual commencement 
of transmission to the Pacific, much 
helter-skelter work had to be done. 
The San Francisco receiving station 
normally pays no attention to signals 
from the Atlantic Coast, and there was 
no way of calling it by radio. Wire 
messages were dispatched via Canada, 
Arizona, and over all possible routes 
that might possibly be open, to ask 
San Francisco to listen to Rocky Point. 

One of them finally got through in 
a very roundabout way, and ten min- 
utes later the stream of election re 
turns commenced. The other mes 
sages dribbled through much later, in 
fact some of them were still on 
way the next day. At 11 o'clock on 
Election Night the Pacific Coast re 
turns were transmitted to New York 
by radio, the Rocky Point engineers 
making use of an experimental at 
tenna, the highly directional aerials 
used for reception from Europe being 
useless for reception from the opp 
site direction. : 

Once more radio proved its stk 
ingly universal flexibility by bridging 
a gap in the wire services. It be 
remembered that the Radio Corpor 
tion’s trans-Atlantic services were @ 
to take care of the communication 
emergency with Europe when tt 
cut the cables. In the latest imstane 
of public service in time of 
feat was even more striking, for 
Election Day performance amo 
turning a transmitter around. 








Talking With Ships at High Speed 


Tests Show Practicability of Working at Rate of 10OO Words a 
Minute at Sea as Well as on Land—‘Majestic” First Vessel to 


Achieve Both Transmission and Reception by Automatic Devices 


send this message to New 
York?” 

The passenger fidgets before the 
window of the radio room, fingering 
a Radiogram blank containing a few 
important words. ; 

The operator checks it hastily. Ten 
words. 

“We're sending at the rate of 100 
words a minute,” he explains briefly. 
“Tt will take six seconds to transmit 
this. There are a few messages ahead 
of it, so we won't be able to start it for 
two or three minutes. It’ll be in New 
York in five minutes or less.” 

That is the new picture of ship-to- 
shore radio telegraphy, painted with the 
aid of high speed sending apparatus, 
now installed for the first time on 
board ship. The Majestic is the vessel 
that created radio history and pointed 
to an even bigger future for radio on 
shipboard. On a recent voyage the 
first tests with automatic transmission 
were entirely successful from the start. 

No longer can there be sudden con- 
gestion of traffic, caused by numbers 
of passengers wishing to send radio- 
grams at once. Nor, if high speed be 
used, is it possible for important radio 
messages to be picked up and under- 
stood by all who can read the inter- 
national Morse code. High speed 
transmission on board ship is at a rate 
too fast for any human ear to under- 
stand, and goes at a gait five times 
faster than hand sending. 

The successful use of high speed 
¢quipment on board ship is of great 
significance. It indicates that ship to 
shore radio telegraphy has developed 
to such a point that the demands made 
upon it by the voyaging public have 


“H OW long will it take you to 


necessitated its elevation to the same 
stage of reliable and swift operation 
that has been reached on _trans- 
oceanic circuits. Only twelve years 
have elapsed since radio, having 
demonstrated its great service in time 
of emergency, has been required on all 
steamers carrying fifty persons or 
more. In that short time radio com- 
munication has made such fast strides 
that today on ship and shore it gives a 
service fully comparable with the best 
wire service on land. 

Radio broadcasting has ended isola- 
tion in the United States and radio 
telegraphy has ended isolation at sea. 

Take a big ocean liner, equipped 
with the automatic transmitter, and 
carrying 720 passengers. Each one of 
those passengers could send 100 words 
a day by radio, yet the transmitter 
would have to work only half a day, 
twelve hours, to send each day’s grist 
of 72,000 words. 

That is an exaggerated picture, yet 
it fails to exhaust the possibilities re- 
vealed by the success of the first tests, 
which were conducted between the 
Majestic and WCC, the Chatham, 
Mass., station of the Radio Corpora- 
tion of America. At Chatham, the 
signals were recorded automatically on 
a moving tape in exactly the same 
fashion that the dots and dashes of 
transmitters in the various countries of 
Europe, working at the same speed, 
are recorded in Radio Central, 64 
Broad Street, New York City. On 
board ship, transmission was done in 
the same manner used at Radio Cen- 
tral, as described in the article “What 
‘via RCA’ Means to a Message,” in 
the November number of THe Wire- 
Less AcE. The message that is to be 


sent is first perforated on a tape, by 
means of a machine having keys like a 
typewriter. The tape is then fed 
through a mechanical transmitter, 
which takes the place of the hand key 
and can be operated at any desired 
speed. 

The two machines, perforator and 
the transmitter, used on the Majestic 
are of British make, as the ship is 
owned by an English company, but are 
substantially similar to the American 
machines. When they were placed in 
the radio room on the ship when she 
was at her dock in England, the opera- 
tors were told that possibly some time 
during the voyage they might be able 
to transmit one message at high speed 
and that probably after three or four 
months of experimentation they might 
be able to operate the new apparatus at 
will. However, such is the perfection 
of the high speed machines, and such 
the intelligent ingenuity of the opera- 
tors of the Majestic, that on the first 
voyage they were able to operate it 
successfully, and in their first trial sent 
ninety-seven messages in forty-two 
minutes. Formerly, using the hand 
key, it would have required two hours 
to clear this mass of traffic. 

Not only does the new use of high 
speed transmission afford secrecy to 
ship-to-shore telegraph messages, as 
only those equipped with recording de- 
vices can copy at the rate of a hundred 
words a minute, but it also relieves the 
congestion in radio traffic between sea 
and shore. Obviously, if the same 
number of messages can be sent in one 
quarter of the time, there will be just 
that much more capacity added to the 
wave lengths used in ship communica- 
tion. The greater part of the radio 


Ships fifteen hundred miles away at sea hear signals from these wires, 
sent on 600 meters. The antenna, supported on 350-foot steel masts, is 
seen at the left back of the Superintendent's residence, and at the right 





as it swings over the earth and sky 
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congestion between ship and shore 
occurs when the vessels are about 
twenty-four hours away from their 
docks. It is at that time when the 
passengers learn the approximate hour 
of docking, upon which most of them 
file messages to their friends or offices 
on shore. This sudden flood of traffic, 
plus service messages between the Cap- 
tain of the ship to his office on shore, 
jams the air and the radio rooms. By 
the use of the high speed transmitter 
it will be possible to take care of this 
big volume in just about a quarter of 
the time, as the fastest hand sending 
is between twenty and twenty-five 
words a minute. 

At present the Majestic is the only 
ship equipped with this high speed ap- 
paratus and the station at Chat- 
ham is the only land station in the 
world that is capable of copying a ship 
transmitter operated at high speed, for 
other land stations and ships use the 
old, familiar hand key and ear phone. 
However, in view of the instantaneous 
success of high speed transmission on 
the Majestic it is certain that the time 
is not far distant when every important 
passenger liner will be able to send at 
the rate of 100 or more words a minute 
at will, and that every important land 
station will be able to receive at that 
speed. 

At present it does not seem likely 
that it will be necessary to install high 
speed receiving apparatus, in other 
words adopt automatic recorders, on 
board ship. This for the reason that 
experience shows that ship traffic pro- 
ceeds from ship to shore in a greater 
volume than from shore to ship, the 
ratio being about 3 messages to the 
shore against one to the ship. How- 
ever, it has been the- experience in all 
development of communication facili- 
ties that the adoption of new methods 
and new facilities creates new traffic. 
The high speed transmitter on ship, 
therefore, is expected to stimulate addi- 
tional traffic in both directions and in 
the case of the largest liners such as 
the Majestic, Olympic, Homeric, Paris, 
France, the Leviathan, and _ similar 
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ships of the first class, it may eventu- 
ally be necessary to use automatic 
methods for receiving as well as send- 
ing. 
In fact, following the first success- 
ful trial of high speed transmission on 
board ship, the English engineers in- 
stalled a tape recorder for reception at 
100 words a minute. Just as was the 
case with the transmitter, the operat- 





The operating building at Chatham, with one of 
the local aerials used for work on 600 meters. 
The telegraph poles faintly seen back of the 
structure support one end of a receiving antenna 
: a mile long 
ors on the Majestic far exceeded ex- 
pectations, and successfully used the 
new mechanism on the first trial, 
thereby making it plain that when 
necessary ship traffic can be handled in 
both directions automatically at great 
velocity. 

In the case of ships of British regis- 
try the advent of the high speed trans- 
mitter is especially welcome, as the 
radio regulations applying to English 
ships require that 20 per cent. of the 
time be spent in listening on 600 meters 
for distress signals. In the case of a 
ship carrying hundreds of passengers 
and having thousands of messages to 
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transmit during the course of the voy- 
age, this enforced silence for a fifth 
of the time seriously limits the pogsj. 
bilities of handling traffic. During this 
listening period the operators now cap 
be punching the tape for high speed 
transmission when the next sendj 
period arrives. By speeding up the 
transmitter four times, British ships 
having a large volume of traffic will be 
able to overcome their handicap of 
their long listening periods. 

The successful high speed operation 
with the Majestic is only one outcome 
of the heightened activities of the 
Radio Corporation of America at its 
great station at Chatham and Marion, 
This has been the scene of intense 
activity during the past eighteen 
months, since the present transmitting 
and receiving sets there were put in 
service. New transmitters and receiy- 
ing apparatus have been installed, and 
recently the addition of high speed re- 
cording apparatus was made. 

At the present time the Chatham sta- 
tion has three transmitters, operating 
on 2,200 meters, 2,300 meters and 600 
meters, and has five distinct receiving 
sets capable of receiving on any wave 
length. It is not at all unusual for this 
entire equipment to be busy for 
twenty-four hours a day, handling 
messages from as many as five ships 
at a time, and during the course of 
twenty-four hours taking traffic from 
ships in all parts of the Atlantic Ocean, 
and even in the North Sea and the 
Mediterranean. Reliable communica- 
tion across 1,500 miles of water during 
the day is a commonplace, and at night 
the range is practically unlimited. 

What a contrast between the old 
days when a radio message for a ship 
at sea had to be relayed from ship to 
ship! The old days are gone. 

Today a radio message from the 
shore reaches the ship at sea without 
a single relay. It is possible, in fact, 
for a message to be received on board 
ship, in the middle of the Atlantic 
Ocean, within a few minutes after it 
has been filed in New York City. This 
speed is not always achieved, however, 


Another view of the operating room. The machine in ‘th ft 
foreground, with keys, is a perforator for the bs ay used in high speed 


One corner of the o} —g 5 room at Chatham. The telegraph instru- 
transmission, and is similar to the device u on the “Majestic” 


ments are connected to d lines to New York and Boston for 
receipt and dispatch of radio messages to and from ships at sea 
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due to the fact that most ships cannot 
operate receiver and transmitter sim- 
ultaneously, though this also is an 
engineering possibility and is promised 
for the future. Sometimes a message 
has to be held by the transmitting sta- 
tion until the ship clears some of its 
traffic and then indicates that it is ready 
to receive. On the average, however, 
radiograms for ships at sea in the 
Atlantic Ocean are dispatched to the 
vessel within an hour after their receipt 
in New York City. The high speed 
transmitter, when generally adopted on 
board ship, as it no doubt will be, will 
cut down this average time probably 


HIGH SPEED SHIP TRAFFIC 


tional equipment is being installed at 
WCC and the station is being brought 
to such a point that it well merits the 
name of “The Marine Radio Central.” 

In fact, it is considered as entirely 
possible that within a few months 
WCC will have such additional facili- 
ties as will enable it to take over the 
traffic now being handled by WSC, the 
RCA station at Siasconset, Mass., 



























SIASCONSET MASS. 
wsc~ 








This map shows 
the network of 
radio stations 
along the Atlan- 
tic Coast, main- 
tained by the 
Radio Corpora- 
tion of America 
for communica- 
tion with ships 
at sea 











to fifteen minutes. The only case in 
which messages between ship and shore 
should be subjected to a longer delay 
is when a disaster at sea has resulted 
in a general order for all stations to 
cease sending in order that there may 
be no interference with the traffic of 
an emergency nature with a vessel in 
distress. Even in this case the use of 
wave lengths far above that of 600 
meters on which distress traffic is 
handled, will, generally, permit other 
messages to go ahead. 

The Chatham station, WCC, which 
is also known by the call WIM, which 
latter applies to its interrupted continu- 
ous wave transmitter operating on 600 
meters, contains the most modern ap- 
paratus known to radio science. Each 
transmitter uses three 1 kw. vacuum 
tubes. Although this is only a fraction 
of the power put in the antenna by the 
great Rocky Point station of the Radio 
Corporation, which transmits day and 
night to Europe, Chatham’s work com- 
pares very favorably with that of 
Rocky Point, communication with ships 
on the European coasts being not at 
all unusual, and it is quite possible to 
exchange messages with most of the 

n land stations. Though the 
Chatham station was not erected for 

t purpose, its location seems to have 

M unusually favorable, resulting in 
an unexpectedly great range. Addi- 









which is one of the net of five RCA 
shore stations established for working 
with ships. The others are WLC at 
New London, Conn., WCY at Cape 
May, N. J., and the famous WNY, 
located many years ago at the Bush 
Terminal, Brooklyn, N. Y. 

All these stations are linked to the 
Radio Central office at New York City. 
Messages for ships at sea come to this 
office and from there are distributed 
to the appropriate transmitter. 

These messages are received in a 
number of ways. Some of them are 
delivered in person to Radio Central 
at 64 Broad Street, some are telephoned 
there, and some are telegraphed. In 
the case of the latter it is possible for 





The social room in the hotel for the staff 
at Chatham, Mass. 


a person anywhere in the United States 
to file a radiogram with any telegraph 
company, for transmission to a passen- 
ger on board a ship at sea. It is simply 
necessary to address the radiogram to 
the person, the name of the steamer 
and then “RCNewYork.” Through 
rates from the point of origin to the 
ship are quoted by all telegraph offices. 
“RCNewYork” means the most mod- 
ern, the most speedy and the most 
reliable communication with ships at 
sea. 
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Pacific Islands Hear Coast 
Broadcasting 


HEARING a broadcasting station 

far distant across the sea gave 
added significance to the observance of 
the peace ceremonies on November 
llth. All who had receiving sets in 
the Hawaiian Islands were able to 
listen to the broadcast Armistice Day 
program transmitted by KUO at Los 
Angeles, Cal., 2,600 miles away. The 
concert and speeches from KUO were 
picked up by KIE, the receiving sta- 
tion of the Radio Corporation of 
America at Koko Head, near Hono- 
lulu, which connected its receiver with 
the land wire to Honolulu, where con- 
nection was made with the broadcast 
transmitter of the Mutual Telephone 
Co. Thereby the Los Angeles concert 
was automatically retransmitted, in ex- 
actly the same way that the Arlington 
time signals are retransmitted by 
broadcasters throughout the United 
States. 

The preliminary test, arranged 
through cooperation between the Radio 
Corporation of America and the 
Mutual Telephone Co., was entirely 
successful; though only a few minutes 
were consumed in preparatory work. 
Since then the feat has been repeated 
at will. No special apparatus was 
used beyond that already installed at 
the Koko Head station, and it is con- 
sidered possible that by using apparatus 
designed for the purpose the U. S. 
Navy station at Arlington on the 
Atlantic Coast, which frequently trans- 
mits by radio telephone, will broad- 
cast in Honolulu by retransmission. 
Any other broadcasting station in the 
United States using sufficient power 
likewise might be heard in Hawaii in 
a similar manner. 

This is considered as opening as- 
tounding vistas. It not only brings the 
Hawaiian Islands within earshot of the 
United States, of which they form an 
important Territory, but brings nearer 
the day of exchanged speech between 
peoples in all parts of the globe. 
Humanitarians long have prayed for 
the day when the nations would bring 
mutual understanding to annihilate the 
distances and varying viewpoints that 
keep them apart; the feat in Hono- 
lulu demonstrates that that day 
is not far distant, that international 
broadcasting is a possibility that only 
awaits the development of broadcast- 
ing in other countries to the height it 
has reached in the United States. 





Argentine Regulations 


ACCORDING to Commercial At- 

tache Feeley, no laws have yet been 
passed to govern wireless telephony in 
Argentina, but a bill is being drafted 
for presentation to the next Congress 
to regulate the use of radio sets. 
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KTW—Enfolding the Flock by Radio 


(Continued from page 30) 


in with fewer imperfections than selec- 
tions usually come from a first-class 
talking machine. 

The letters that pour into the offices 
of the church are appreciative, sym- 
pathetic and congratulatory. There 
are many thousands of them, and they 
all prove that countless shut-ins, sick 
people, convalescents, and even prison- 
ers, are grateful for the chance to hear 
the word of God as brought to them 
by radio. What a vast power for good 
is here uncovered! Atheists have 
been made to believe by radio, and men 
who were “just indifferent” have been 
awakened to a better and more active 
participation in the work of the church. 

“I have been previously very 
bitter against churches and: min- 
isters,” writes one listener-in to 

Dr. Matthews, “but since listen- 

ing over radio to your sermons, 

instead of antagonism and preju- 
dice, I am beginning to believe in 
you and the gospel you preach.” 

This man is now a convert. He is 
not the first to be so drawn into the 
church, and he will not be the last. 

“This Sunday morning,” writes 
another listener, who suddenly 
felt the call to “echo,” “is the first 
time I have been able to tune in on 
your broadcasts, although I have 
tried every Sunday. This morn- 
ing was very plain, and I heard 
and enjoyed the entire service. 

The plainest part was when you 
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This man is called the “critic” of KTW. He checks up on quality 
of transmission when the station is in “action” 


Let the 


asked for the offering. 
HERE’S 


Dollars Pour Out. 

MINE!” 

The letters which follow are fair 
samples of thousands now on file at 
KTW. 

“It may interest you to know 
that your sermon preached last 
night dealing with the betterment 
of our boys and girls came in here 
at High River, Alberta, very 
clearly and was read distinctly on 
a home-made three-valve receiv- 
ing set with an average antenna. 
Should the radius of reception 
hold as good in all directions, it 
would be difficult to estimate the 
number of listeners you had. 

“Congratulations! both on the 
excellency of your sermon and the 
size of your audience.” 


“I thought you would be inter- 
ested in knowing that Sunday 
evening a little crowd of our 
friends gathered in our apartment 
300 miles from Seattle and 2,626 
feet above sea level, and heard Dr. 
Matthews deliver a sermon, also 
the sacred program which fol- 
lowed. Could hear clearly and 
understand everything.” 

Recalling the popular opposition, not 
yet entirely overcome, to the adoption 
of .movies to aid the work of the 
church, we must in all fairness con- 
cede that radio already has ascended, 
by virtue of its na- 
ture, to a pinnacle 
to which moving pic- 
tures perhaps may 
never climb—a place 
in the pulpit beside 
the minister of the 
gospel. So elevated, 
radio is doing its 
best work, in a way 
peculiar to itself and 
truly indispensable to 
the masses which are 
hungry for religious 
consolation and com- 
fort. Radio is truly 
a great gift of God 
to man, and man is 
only beginning to 
utilize it. 





May Peterson 
(Continued from page 27) 


tographer to come within snapping dis- 
tance, and yet THE WrrELEss AGE is 
able on page 27 to reproduce a photo- 
graph, showing the famous instructor 
with Miss Peterson. She says she had 
to use all her powers of persuasion. 

May Peterson is well known as the 
girl who has never allowed romance 


to interfere with her artistic success. 
A metropolitan newspaper once said 
of her that “she is the only grand opera 
singer who has never been known to 
have a love affair. She avoids these 
affairs as conscientiously as she would 
avoid a sore throat. And with this 
program of self-protection in mind she 
barricades herself in Society. All she 
has to say to men she impresses in 
singing.” 


JANuary, 1923 


How Radio Time Signals Are 
Made Accurate 

ONE of the most appreciated ser. 

vices of radio broadcasting hag 
been the transmission of Arlington 
time signals at noon and 10 p. m. daily, 
These signals indicate the exact time 
for the 75th meridian west of Green. 
wich, or Eastern Standard Time. The 
signals heard when the time is being 
transmitted by radio are not sent by 
hand, but are the actual ticks of a 
cial transmitting clock. This clock jg 
carefully checked with three Riefler 
clocks, kept in a special vault in the 
cellar of the Naval Observatory at 
Washington. These clocks are the 
most accurate in the country and keep 
sidereal or star time, being corrected 
by observations of the stars. Their 
error is very small, and they indicate 
most exactly the precise star time at 
any moment at the observatory at 
Washington. As the 75th meridian 
does not pass through Washington, a 
slight correction of eight minutes and 
fifteen seconds*has to be made in or- 
der to arrive at exact Eastern Stand- 
ard Time. 

The transmitting clock, which is 
heard on the air twice daily, is kept 
running on this time. Just before 
sending the time signals it is checked 
with one of the three Riefler clocks, 
its ticks being recorded on a chrono 
graph. By comparing the records of 
the clocks as written down in wave 
lines on a strip of paper, it is possible 
to determine how closely they are in 
harmony. If an error is discovered in 
the transmitting clock it is speeded up 
or slowed down by a very fine elec- 
trical control until its ticks correspond 
exactly with those of the standard 
Riefler clock. 

At five minutes before the hour a 
switch is closed at the Naval Obser- 
vatory, connecting the transmitting 
clock with the radio station, Those 
who set their watches by these ticks 
have the satisfaction of knowing that 
they are, for the moment, at least, as 
accurate as the best timepieces known 
to science, held in a vault in Washing- 
ton. The only error would be that 
caused by the short time necessary for 
the radio waves to travel from the 
transmitter to the receiving set. 





More Worries For Juries 

A NEW chapter in the history of 

jury system was written in a tf 
cent murder case in Los Angeles. 
jurors were admonished by the pre 
siding judge not to “listen-in” 
their radio sets while accounts of the 
case were being broadcast. 





Talking Movies Successfully Dest 
onstrated—News Item. 

Maybe they’ll begin referring to the 
Winter Winds as the Talking Blowies 
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Laughter on the Radio Wave 





Molecules 


By Charley Meinstetz 
(as dictat to M. H.) 











| HAVE made a great discovery. 
As I write, I tremble at the impor- 
tance of the message I bring. 

For this is it: From now on restau- 


rant chefs will boil eggs just right. - 


You have noticed that it matters not 
what kind of boiled eggs you order— 
whether soft, medium, four-minute, or 
what-not—you consistently get the 
same thing. A four-minute egg may 
turn out to be a four-second one, or 
what tastes like a four-year one. 

All this is to be remedied by radio. 

You are familiar with the vacuum 
tube. Of course, you are. But for 
the benefit of those who came in late, 
let me say that the vacuum tube con- 
tains as nearly perfect a vacuum as 
human beings are able to produce. 
But despite its apparent perfection, 
each cubic inch in a vacuum tube con- 
tains 450,000,000,000 molecules of air. 
Since it is evident that this is a much 
greater quantity of matter than is con- 
tained in the head of the average 
chef, I suggest that each restaurant 
proprietor decapitate his chef and sub- 
stitute for his headpiece a vacuum tube. 

Even though each cubic inch contains 
450,000,000,000 molecules of air, each 
one of these molecules can dart around 
within the cube for four-tenths of a 
mile without hitting other molecules. 
; is an important discovery in 
itself. So, getting down to it: if each 
of these molecules darts four-tenths of 
a mile without striking any one of the 
other 449,999,999 999 molecules in this 
cubic inch of vacuum, it will be pos- 
sible, by frying some ham to have ham 
and eggs if the hens are laying well. 
But, on the other hand, the Woolworth 
Building is 52 stories high. 

It all depends on the sex of the 
molecule, 


VOICE on the Air: 

The Voice of the South will 
tow be presented by Miss Brown, 
in the Old Odaken 


’ . soprano, 


SCIENCE 


“How jolly! We'll be able to listen to the 
next world war by radio.” 
—Simplicissimus (Munich) 


Dear Editor: The Department of 
Commerce has just given the Detroit 
Police Department the call KOP. 
Wassa matter, is the D. of C. taking up 
fonetik speling ? Kuryus 

No, the Department of Commerce 
originally intended to spell it correctly, 
COP, but the Navy Department ob- 
jected, saying that it controlled the 
seas, so the kall had to be korrekted by 
the Department of Kommerce to KOP. 


Farming by Radio 
I would like to be a farmer, 
- With rolling acres spread, 
And raise the wheat and barley 
To bake the nation’s bread; 
But plowing takes the labor; 
’Tis hard to plant and hoe— 
I think I’ll plan some method 
To farm by radio. 
I know it would be pleasant, 
Be naught but jolly fun, 
To loll. within a hammock, 
Away from scorching sun, 
Receiver tuned to tell me 
How pumpkins thrive and grow— 
It seems an endless picnic 
To farm by radio. 
So I’m studying Marconi, 
And the wireless control, 
For a way to guide the tractor 
Where’er my thoughts may roll. 
It will surely prove a wonder 
When I get the thing to go, 
And can plant and spray potatoes, 
And dig by radio. 
Cartes H. Cuestey—The N. Y. Sun. 
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Wise Crack-les 


Readers of THE WIRELESS AGE 
are urged to sharpen their wits and send 
in their Wise Crack-les to this column. 
Get busy, you merry-makers, and if you 
originate a laugh, pass it along for the 
rest of us to enjoy. 

HORSE named Radio won a race 
and incidentally set a record at 
Latonia recently. Small chance of los- 
ing, with radio traveling 186,000 miles 
a second. 
pRoM the Baltimore Evening Sun: 
“Sir Thomas Lipton in his ef- 
forts to have his voice heard in Eu- 
rope by radio probably used a ‘T’ 
aerial. 

“The main difference between at- 
tending a World Series baseball game 
and listening to a broadcast description 
is $1.10 to $5.50.” 


EVEN though development of the 

radio makes wire obsolete, official 
Washington will no doubt keep enough 
on hand for pulling purposes. 


RADIO RAGTIME 

PX Nutville. 

Oh, Ralph, are you there? 

Right here, Jim. 

Try this on your piano: 

“What are the best known bands of 
men ?” 

“Husbands.” 

Here’s another: 

“What does the buffalo on a nickel 
stand for?” 

“He hasn’t room enough to sit 
down.” 

Gosh. Thought that one would stick 
you. Try this. 

“Why isn’t there any difference be- 
tween a gum-chewer and a locomo- 
tive ?” 

“Because they both go chew-chew.” 

You're too smart today Ralph. Buzz 
me up to-morrow. 

So long. —N. Y. Evening Journal. 











RADIOTIC 
The radiotic thinks it says he that 


has ears to hear, let him hoist an aerial. 
—Dallas News. 





\F YOU'RE SURE T CAN'T BUY 
‘THIS SET ANY CHEAPER AT 
THE JONES STORE, ILL 
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Cartoonists’ Quips Cause Merry Convulsions 








GAY AND GLUM 


GosTirou #40 ANYWwHene. 
ELSE! LISSEN HOWCLEARLY | 


WHY PwX 

















Listen radio fans,- the 

JONES STORE is selling 

PDQ Radio sets for 
Only £23.98! 


oy 
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ME FOR THE 
JONES STORE! 




















THIS RADIO BROADCASTING 
JoB OF MINE is PRETTY 
Sorry! 1 CAN USE IT FoR 
My PERSONAL BENEFIT! 




















EVIDENTLY MUTT HAS NO PERSONAL PRIDE 











MUTT HAS OWED ME TEN 
Bucks FOR Six YEARS AND 
NEVER PAID ME. TLL BROADCAST 
IT THROUGH THIS THING AND 
-HELL BE $0 EMBARRASSED 
THAT HE’LL PAy TOMORROW 


“TEN DOLLARS FoR SIX 
YEARS AND HASN'T 
PAID ME yeT* 
pany 





| STATION -C.0.D. FROG bw 

NEW SERSEY! JEFF ANNOUNCING!) 
T TEU THE WHOLE WoRLD 
THAT MUTT HAS OWED ME 
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THE OLD GRAD GETS THE BIG FOOTBALL GAME 


OVER THE RADIO 


His DEAR OLD COLLEGE TEAM 
HAS CARRIED THE BALL 
to THE ONE YARD LINE 
—— WHERE THREE 
TIMES THEY HAVE 
GEEN HELD. 


THIS 1S FOURTH Down — 
THEIR LAST CHANCE. 
THs Time THEY 

SIMPLY MUST....... 


—N. Y. Globe 


Now Tu USTEN In 
AND HEAR SOME 





— N. Y. World 


THERE STILL IS HOPE 


HOPE Tuts RADIO RECEIWNG 


SET" IM MEKING WORKS ) 


Ste 














HAMGREWY tVE GOT 7 Opi 


& JOB SINGING a 

TRE BROQDCASTING | WAS THAT 
6 srarion You! HARD 
A 

SHING y- 











Svocmery poe 
. —-N. ¥. Evening Journal 
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BROADCASTING STATION DIRECTORY 


(Revised to December 20th, 1922) 
Class B stations, broadcasting on 400 meters, are designated by * 
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Washington, D. 


Tena 

Soecevovevecessecess Chieage, Ill. 

Sesused Hamilton, ee 

Schenectady, N. Y. 

WwRM Untvorsity Oe SOD, « vine ncsvdesices Urbana, Ill. 
WRP Federal Institute of Radie meee 

amden, N. J. 

WRR_ City ef Dallas (Police and Fire Signal 

Department), Dallas, Tex. 

WRW Tarrytown Radio Research Laboratory, 





‘arrytown, N. Y. 
SWSB Atlanta Journal ................... Auanta, Ga. 
WSL J. & M. Klectrie Co................. Utica, 
WSN Ship Owners Radio Service........... — ‘Va. 
». Ee Of Se Tepe teapsengee Brie, Pa. 
WSY Alabama Power Co............. Birmingham, ala. 
wsz Marshall-Gerken Co. ............. Toledo, Ohie 
WTG Kansas State A Coane bSseas .—_-— Kans. 


WTP George M. McBride.............. Bay City, Mien. 
WVP_ Signal Corps, Bodioe’s Island, N. Y. "Harbor, N. Y. 
WWB Daily News pesntiag Co -..-Canton, Ohie 
WWI Ford Motor Co.... 












WAAB Vaidmar Jensen w Orleans, La 
WAAC Tulane University |__|. -New Orleans, > 
WAAD Ohio Mechanics Institute ....... Cincinnati, Ohie 
WAAF Chicago Daily Drovers’ Journal...... Chieage, Ill. 
WAAG Elliott Electric Co...............- Shreveport, La. 
WAAH Commonwealth Electric Co........ St. Paul, Minn. 
WAAJ Eastern Radio Institute........... Boston, Mass. 
WAAL Beamish Electric Co.......... Minneapolis, Minn. 
week Gimbel Brothers .............. Milwaukee, Wise. 
WAAM L. R. Nelson Co. ................ Newark, N. J. 
WAAN By ES of Missouri $endcccesed Columbia, Me. 
WAAO Charleston, W. Va. 
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WAAQ New England Motor -Greenwich, © p- 
WAAR yroves-Thornton Hardware Co. Huntington, W. 
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WA Omaha Grain Exchange ........... Omaha, Nebr. 
WAAX Radie Service Corp. ............... Crafton, Pa. 
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WGAT American Legion, Dept. Nebr., Lincoln, In. Nebr. 
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Courier Journal & Louisville Times, 
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Wilmin Elec. & ly Co., 

WHAV mington Supp ‘wumin . De. 

WHAW Pierce Electric Co..........+++-s5++ mpa, ve 

WHAX Huntington Press.....>......... 
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of Ltd. 
CFAC Radio Corporation of Calgary, bs al 


CFCA Star Publishing and Printing Co., Toronto, Ontario 
CFCcB Mareuni Wireless Telegragh Co. of Cancda, Ltd., 


, B.C. 
we house Co., Ltd. 
CFCD Canadian Westing i ies, Manitoba 


CFCE Mareoni Wireless Telegraph os ‘= Bestia 

CFCF Marconi Wireless Telegraph Co. of oan, Ltd., 
treal, Quebec 

CFCH Abitibi Power and Paper 5 eg 

CFCt Motor Products Corporation, Walkerville, Ontario 

CFCN W. W. Grant Radio a arbre Alberta 

CFCX 


PC International Radice Develepment Co. 
- Fort Frances, Ontario 


CFTC The Bell Telephone Co. of Canada, Toronto, Ontario 
CFYC Victor Wentworth Odlum........Vancouver, B. C. 
CFZC Canadian Westinghouse Co., Ltd...Montreal, Quebec 
CHBC The Albertan Publishing Ce., Calgary, Alberta 


CHCA Radio Corporation of Vancouver, Ltd., 
Vancouver, B. C. 
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WLAN Samuel Woodworth 
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... New York City, N.Y. 
WLAX Greencastle Community Broadcasting Station, 
Greencastle, Ind. 
WLAY Northern Commercial Co. of Alaska 


Fairbanks, Alaska 
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AS Texas Radio 


Won Lundskow, Henry P. 
WOAV Penna. National Guard. 
WOAZ Penick Hughes Co. 
WPAA Andersbn & Webster Electric Co. 
WPAB Pennsylvania | ay College.... 


Co 
WPAG Central Radio Co., Inc. 
WPAL Superior Radio & Tel. 


WEAR Awerbach & Guettel 
WPANa«aZevy Bros. Dry Goods Co. 
WQAA .Mforace A. Beale, 
WQAP American Radio Co 
West Texas Radio Co... 
Rice Institute 
Jacob C, Thomas 
Amarillo Daily News 
io Sales Corporation 
cree City College 
State of Nebraska Lincoln, 
Clifford W. Vick, Radio Construction Cs. 
Houston, Ta 


Penn Traffle CO. ....ccccccccccval 
Ruegy Battery & Elec. Co...... Tecumseh, 
Agricultural & Mechanical College of Texas, 
College Station, Ta. 
WWAC Sanger Brothers 
WWAH General Supply Co. 
WWAX Worman Brothers 


ian Broadcasting 


Stations 


CHCB Marconi Wireless Telegraph Co. of Canada, Ltd. 
Toronto, Ontarie 


CHCC Canadian Westinghouse Co., Lté., 
Edmonton, Alberta 


CHCF Radio Corporation of Winnipeg, Ltd., 

Winnipeg, Manitoba 
CHCQ The Western Radio Co., Ltd., Calgary, Alberta 
CHCS London Radio Shoppe..............Lenden, Ontarie 
CHCZ The Globe Printing Ce...........Torente, Ontario 
CHCX B. L. Silver............++..+.-Montreal, Quebec 


CHIC Canadian Westinghouse Co., Ltd. 
Hamilten, Ontario 


CHOC Canadian Westinghouse Co., Ltd., Vancouver, B. C. 
CHVC Metropolitan Motors, 
CHXC J. R. Booth, Ir..c........0.0005 
CcHyc Co. 
cjBC 
CICA The Edmonton Journal, Ltd., Edmonton, Alberta 
CICB James Gordon Bennett, Nelson, British Columbia 
CICD T. Eaton Co., Ltd............... Teronto, Ontario 
CJCE Vancouver Sun Radiotelephones, Ltd. 

Vaneouver, B. C. 
News Record, Ltd. ........... -Kitehener, Ontarie 
Manitoba Free Press Co., Ltd., Winnipeg, Manitoba 


CiCF 
cice 


The United Farmers of Ontario, Torente, Oxalt 
McLean, Holt & Co., Ltd., St. John, New Brawl 
Simons Agnew & Co.. Toronto, nist 


Eastern Telephone and “raga i 





Jones Electric Radio Co., St. John, New 

The Bell Telephone Ce. ef Canada, : 
Canadian Westinghouse Co., Ltd., Torente, 
Radio Equipment and Supply Ce., Tore ® 
The Wentworth Radie Supply Ce., ery) 
Radio Supply Ce, of Landes..... pees 
Salton Radio Engineering Co., Winnipa. 
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Expansion for Canadian 
Marconi 
VANCOUVER, ae 
linked with the rest of the world 
by radio, the Marconi Wireless Tele- 
ph Co. of Canada having applied 
or a license to erect a powerful sta- 
tion there at a cost of $2,000,000. The 
new station will use continuous wave 
transmitters. Other stations will be 
erected at Winnipeg, Toronto and 
Montreal, making a chain across Cana- 
da capable of handling traffic within 
the Dominion, with the United States, 
and with other countries. An expen- 
diture of about $5,000,000 will be re- 
quired for the new system, which will 
fepresent a considerable expansion of 
the present Marconi net in Canada, 
which works with American and Eu- 
ropean stations daily. 
‘Radio Again Carries Load 
THE break in the single trans-Paci- 
fic cable late in November resulted 
in an immediate increase of the traffic 
through the stations of the Radio 
Corporation of America on the Pacific 
Coast and in Honolulu, and again 
demonstrated, as has been done before, 
the great service of which radio is 
capable. For a considerable period, 
until the cable was repaired, radio was 
the sole means of communication with 
Japan, and the most direct method 
of reaching China. The latter, how- 
ever, was not entirely shut off from 
phic communication with the 
test of the world, being reached 
also by cables from London, which 
roundabout route, however, entails 
considerable delay. The Philippines, 
utch East Indies and Guam like- 
wise were severed from cable com- 
munication with the United States 
when the cable broke, and likewise 
Were served by radio operated at new 
of efficiency. 


Importance of Naval Radio 


“AERONAUTICS and the radio 
telephone are perhaps the most 
developments of a marvel- 


“WS age,” said Rear Admiral Wm. A. 


Chief of the Naval Bureau of 
Aeronautics, speaking over the radio 
phone from NAA, Arlington, recently. 
Admiral R. E. Coontz, Navy Chief of 
Operations, who also broadcast a 


» Said that among its activities 


the Navy Communication Service han- 
dled three and three-quarter million 
words by radio for the American Mer- 
chant Marine in the past year. 

“During the winter months,” he 
said, “the Naval Communication Ser- 
vice handles on an average of 30 SOS 
distress calls per month, or one a day.” 
The value of this service to the 
American ‘public as a whole, and to 
shipping interests in particular, cannot 
be overestimated, he insisted. 

He also mentioned the development 
of the radio compass or direction find- 


This is the radio room of the S. S. Kamoi, 

fuel ship of the Japanese Navy. The ship 

has what has een termed the “most 

elaborate radio equipment of any ship 

afloat.” There are three transmitters and 
three receivers 


er, and stated that the Navy has estab- 
lished stations equipped with this ap- 
paratus at various points along both 
coasts of the United States near the 
entrance to harbors. When a ship is 
approaching one of these harbors in a 
dense fog and is uncertain of her posi- 
tion, all that is necessary for her now 
to do is to ask two or more radio com- 
pass stations for her bearing, he ex- 
plained. 





Radio Exports Increase 


AMERICAN exports of radio ap- 
paratus during the month of Oc- 
tober totaled $207,535 and weighed 
114,309 pounds, according to figures 
compiled by the Department of Com- 
merce. The value of these radio ship- 
ments was as follows: England, 
$70,391; Quebec and Ontario, $35,- 
728; Angentine, $32,092; Brazil, $27,- 
072, and Japan, $11,299, the balance 
going to twenty other countries. 
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Extends Range of Coast De- 
fense Gunnery 
EXTENSION of the range of 


coast defense guns is the newest 
service performed by radio. Experi- 
ments with a new use of the radio 
compass, recently carried out by the 
U. S. Army and Navy, has indicated, 
so unofficial reports state, that radio 
will enlarge the effective range of the 
big guns. Heretofore, the giant can- 
non on the American coasts have been 
limited in range to the limit of visi- 
bility at sea, which was about 25 miles 
under the best conditions. The guns 
can shoot twice that distance, but as 
the target cannot be seen further than 
that, their extra range is useless. 
However, it has been found that if 
an airplane flies directly over a ship 
at sea, at the same time sending a 
series of radio signals, radio compass 
stations on shore will be able to spot 
the exact location of the plane, and 
therefore of the ship. 


Will Consider Radio 
Standards 


TANDARDIZATION of radio ap- 

paratus is to be considered by a 
conference called by the U. S. Bureau 
of Standards for January 12, 1923, in 
New York City. The need for stand- 
ardization has been seen by many radio 
interests, and the coming conference 
will consider (1) whether a formula- 
tion of standards for radio apparatus 
and service shall be made; (2) if so, 
what general classes of apparatus or 
service should be included, and (3), 
what procedure shall be recommended 
for carrying out the conclusions 
reached. 

If the conference decides that radio 
standards should be formulated, it is 
expected that they will be prepared 
with special consideration of the wide 
range of interests concerned, and that 
these standards may be adopted, with 
the approval of the American En- 
gineering Standards Committee, as na- 
tional standards. 

The call for the conference was is- 
sued by the Bureau at the specific re- 
quest of the Institute of Radio En- 

ineers, National Radio”Chamber of 
ommerce, Associated Manufacturers 
of Electrical Supplies, American 
Radio Relay League, Radio Corpora- 
tion of America, and National Retail 


and Dry Goods Association. 





Radio Reports Crops of 
World 


LANS for world-wide distribution 

of crop reports by radio, drafted 
by the United States Department of 
Agriculture, have been placed in ef- 
fect, using reports from representa- 
tives of the Department abroad. A 
recent message from the Berlin repre- 
sentative was received in Washington 
and relayed throughout the country in 
less than five minutes from the time the 
news left Germany. In return, dis- 
patches on American crops are trans- 
mitted weekly by the U. S. Navy sta- 
tions to the International Institute of 
Agriculture at Rome and to other ag- 
ricultural centers abroad. 





Italian Traffic Is Relayed 


USPENSION of direct radio com- 

munication with Italy has resulted 
in wireless traffic with that country go- 
ing over new circuits. It is not ex- 
pected that the new routes will be used 
after the new high power station, now 
being constructed near Rome, is put in 
operation. During the temporary sus- 
pension of direct radio communication, 
radio traffic from Italy for North and 
South America is being handled via the 
high-power stations of Germany, 
France and England, according to 
statements of the Ministry of Posts 
and Telegraphs at Rome. Full-rate 
and deferred messages and press tele- 
grams may be sent via Nauen Trans- 
radio and Radio-France, and full rate 
and deferred messages via London 
Marconi. 

Messages sent via Nauen are trans- 
mitted by radio from Rome and re- 
layed at Nauen. Traffic handled by 
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France or England is sent by land 
wires from Italy and thence by radio. 
Messages via France or Germany will 
carry a rate of 20 centimes gold less 
than the cable rate, in the case of full- 
rate telegrams. Via London, the same 
messages would be ten centimes gold 
less than the cable rate. Deferred dis- 
patches will be charged half the above 
rates. Press reports may be sent via 
France or Germany at the same rate 
as deferred messages, it is reported, 
but will not be handled via London. 





Airplane Piloted by Radio 


XPERIMENTS by French en- 

gineers have demonstrated that it 
is quite feasible to guide airplanes by 
means of radio waves, without the pres- 
ence of a pilot in the machine. The 
first such flight, made without a person 
on board the airplane, took place on 
November 25 at Paris. A 300-horse- 
power Voisin plane took off from the 
field alone, circled above it for several 
hours, and then descended. Its every 
movement was directed by engineers 
Demarcay, Bouche and Percheron, 
operating a special radio transmitter 
located in a hut on the outskirts of the 
flying field. 


Big Station for Miami 
CONSTRUCTION of a large radio 


station at Miami, Fla., is planned 
by the Tropical Radio Telegraph Co., 
which is a subsidiary of the United 
Fruit Co. The new station will handle 
traffic between the United States and 
stations. in Central and South America 
and the West Indies, acting as a relay 
point. Towers 437 feet high are to be 
erected for the transmitter. 


Simon Rimler, an American jeweler, has followed the precedent of his French brother crafts- 
men in installing a radio receiver for the purpose of securing the correct time by means 


time si; 


gnals. He listens to time signals from Arlington 


‘the 
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Wireless for Canadian Wood 


p LANS are being completed for, 

chain of wireless stations extend. 
ing right into the Arctic Cirele in 
Canada, linking together the moy 
distant posts, and enabling Canadian 
officials to communicate with each 
other instantly, instead of by the old 
method of sled-carried mails, The 
new wireless chain will be operated by 
the Dominion Government. Stations 
are ‘to be operated at Forts Smith 
Resolution, Simpson, Norman and 
McPherson on the Mackenzie, ang 
one at Dawson City. 





Want Radio on All Aircraft 


HAT eventually all aircraft ep. 

gaged in public transport, both 
planes and dirigibles, must carry wire. 
less apparatus, just as do sea craft, has 
been adopted as a general principle of 
International Commission for 
Aerial Navigation, it is learned. At 
present only aircraft carrying ten or 
more persons are required to be s 
equipped, but it is planned to make 
wireless equipment compulsory on all 
aircraft carrying fewer than ten per- 
sons and flying more than 100 miles 
over land without landing or more than 
15 miles over the sea. 





WWAA Is General Call 


‘THE general call signal WWAA 

has been assigned to all vessels 
whose radio equipment is operated by 
the Radio Corporation of America, 
which will be able to use the call when 
it desires to reach any and all of its 
ships within calling distance. The cal 
will be used by coastal and ship ste 
tions desiring to get in touch with any 
other RCA station, and any RCA ship 
operator hearing WWAA should a 
swer. The general call also will b 
used in broadcasting messages to all 
RCA vessels. 

Offers Course in Radio 
Receiving 

FOLLOWING the remarkable suc- 

cess of a special course for radio 
salesmen and amateurs generally, of 
fered for the first time last Spring by 
the Radio Institute of America, New 
York City, the Radio Institute in Sam 
Francisco has started a similar cours. 
It is intended to meet the needs of the 
average salesman, enabling him to & 
plain radio operation to prospects 4 
give sound instructions in installation 
and operation. In addition to sae 
men, a number of amateurs have taken 
the course in order to become thoroug 
ly posted on all phases of radio recelr 
ing work. Both day and night classes 
are offered, and if it is desired, instrue 
tion in code can be taken. 
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The Radio Corporation’s New President 


ECAUSE 
B of the type 

of vision re- 
quired to cope 
with problems for 
which there is no 
precedent, it is 
traditional with 
radio that the im- 
portant executives of the industry 
must be seasoned men. In the high 
places are to be found no favorites of 
fortune, but veterans whose years of 
able service have brought them up 
from the lowest rung. 

And now to this newest epoch-mak- 
ing art comes a new leader, one who 
has achieved the high office of Presi- 
dent of the Radio Corporation of 
America— pivot, center and motive 
force of the radio that is visioned in 
its familiar slogan, “world-wide wire- 
less.” 

What manner of man is he? 

Let it be said, first of all, a veteran, 
tried and proven in the greatest tasks 
of administrative capacity. Again, one 
who has carved out his own career, in 
the broadest sense of the term. 

For a rise from a private in the 
U. S. Army to a Major General and 
Deputy Chief of Staff within a period 
of 33 years, is the epitome of the career 
of James G. Harbord, who, on Janu- 
ary 1, 1923, becomes President of the 
Radio Corporation of America. 

At the active age of 56 years, he 
begins another cycle of service, in 
which the scene shifts from the arena 
of supreme achievement in military 
affairs to the leadership of the biggest 
commercial enterprise of its kind in 
the world. 

James Guthrie Harbord was born at 
Bloomington, Ill., on March 21, 1866, 
irom which state he later moved with 
his parents to Kansas, where his mother 
now resides. He was educated in the 
common schools of his adopted State 
and the Kansas State Agricultural 
College, receiving from the latter in- 
stitution the degree of Bachelor of 
Science and Master of Science. Here, 
in this middle-western college where 
military training in the form of drills 

supplements the major subject of agri- 
culture, James Harbord became im- 

ed with the desire to become a 
wildier, So fervent was this yearning 
Pres fact that another boy was given 

only appointment from his Con- 

Feeonal district to the Military 
him : at West Point, did not swerve 

tom his course. When 23 years 


Gen. Harbord, Broad- 
casting 


By S. R. Winters 


old, though equipped with a collegiate 
education, he enlisted as a private in 
the United States Army. 

From 1889 to 1891, he served suc- 
cessively in the ranks of private, cor- 
poral, sergeant, and quartermaster 
sergeant of the Fourth Infantry. By 
sheer force of merit he climbed to his 
present position of Deputy Chief of 
Staff and at the time of his retirement 
was the only Major General in the 
United States Army who had risen 
from the ranks. 

In leaving Washington, General 
Harbord leaves behind him an endur- 
ing admiration in hundreds of hearts, 
one of the substantial forms of which 
is a life-size portrait. For the painting 
of this about 600 officers of the Marine 
Corps subscribed to a fund. The 
finished portrait will be presented to 
the Army and Navy Club, in Washing- 
ton, “As a testimonial of the high 
esteem in which Major General James 
Guthrie Harbord is held by officers of 
the Marine Corps.” 

The writer visited the Washington 
studio of Richard S. Meryman, the 
artist who was engaged by the Mar- 
ines. Here on the top floor of an old- 
fashioned, three-story office building, 
in a back room, as the artist was faith- 
fully putting the final touches to his 
subject, he was asked, “What is your 
impression of General Harbord as a 
character study?” His reply, given 
promptly and in a sincere tone of voice, 
was, “He looks the soldier.” The 
subject of the artist’s brush is shown 
wearing his trench coat on which ap- 
pears the insignia of the Second Divi- 
sion. In the background, is painted 
the hunting lodge or pavilion at Belleau 
Wood, which tower-like structure 
served as an important observation 
post in the terrific fighting in this area 
during the recent world conflict. 

Nor is the admiration of the Marine 
Corps for their commanding officer at 
Belleau Wood and Chateau-Thierry 
restricted to the paint and brush, as 
enduring an expression of esteem as 
this portrait may be. Estimates of 
General Harbord from the Marine 
Corps are freely voiced, appraising his 
qualities in superlative terms. Pris 
retirement is not only a loss to the 
Army but to the entire military 
service,” said Major M. E. Shearer of 
the Marine Corps, in an interview with 
this writer. “His retirement is a dis- 
tinct loss and he goes on the retired 
list with the best wishes of his old 
Fourth Brigade. We always looked 
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upon him as a good Marine. The 
Army loses as fine an officer as it ever 
had.” Another Marine officer told me, 
“Every Marine officer will agree with 
me that he was one of the finest gen- 
erals that we served under in France.” 
Still another Marine officer, a Major 
General and one of the leading officers 
of the Marine Corps, added: “General 
Harbord has the love, esteem, and re- 
gard of the Marine Brigade. This 
regard continues throughout the Mar- 
ine Corps.” 

The newly-elected President of the 
Radio Corporation of America is mar- 
ried, having been wedded to Miss 
Emma Yeatman Ovenshine of Wash- 
ington, D. C., a daughter of General 
Samuel Ovenshine, many years ago. 
They have no children, 

Foremost among his recreational 
pursuits is horseback riding. Arising 
early each morning, he is off in the 
open, astride his famous mount, by 
6:30, and for one or two hours he 
travels at a lively pace. Rain, snow, or 
other forms of stormy weather do not 
deter him from his morning ride, since 
he is an outspoken advocate of exer- 
cise in the out-of-doors in some form. 

If his leisure hours permit, when at 
his Fort Myer home, he may be seen 
wandering through his flower garden 
or ransacking his extensive library of 
works on military affairs. He is an 
admirer of flowers and each Fall, in 
company with a crew of workers, he 
may be seen throwing safeguards 
around them for protection during the 
Winter, while in the Spring he assists 
in transplanting them. He is an in- 
tensive reader, exploring the pages of 
military histories of all countries with 
the earnestness of a student. Frater- 
nally he is a Thirty-Second Degree 
Mason. 

In appearance, James Guthrie Har- 
bord is marked by his soldierly bear- 
ing. He weighs about 165 pounds, and 
is compactly built. Baldness parts his 
hair, taking a liberal strip in the center 
thereof. His eyes are piercing, and 
yet within them, “windows of the soul” 
that they are, gleams a kindliness that 
the rough tactics of war have not 
dimmed. He dispatches business with 
surprising swiftness. In fact, one of 
his associates said, “He gives a quicker 
decision than any person I know—and, 
he is usually right.” His motto is 
appropriately expressed in the injunc- 
tion “Work while you work, and play 
while you play.” He enters into his 
morning exercises as a horseman with 





48 


the thrills of a man much younger than 
one of his years. This recreation over, 
however, it has been his custom to 
come into Washington by automobile, 
arriving at the office by nine o’clock 
or earlier. His subordinates say that he 
works according to a system, knows 
what he wants done, and is not given 
to erratic performances. The gruff- 
ness characteristic of so many Army 
officials is not his. 

The activities of General Harbord 
in Washington, as well as the new 
ones which he assumes on January 
first, are largely administrative. As 
Deputy Chief of Staff he had under his 
supervision more than one hundred 
officers of the General Staff in Wash- 
ington. In addition to his routine 
work, he received about thirty callers 
a day. Somebody, in describing the 
democracy of General Harbord, said 
that he would receive a corporal that 
he knew with the cordiality extended 
to General Pershing. If we are to 
judge the future by the past (and one 
of our great Presidents said this was 
the only reliable criterion) Major Gen- 
eral James Guthrie Harbord will carry 
with him to the Presidency of the Ra- 
dio Corporation of America the vision 
and administrative capacity that will 
link nations into bonds of fellowship 
by means of radio and demonstrate in 
industry the leadership he has unmis- 
takably displayed in military affairs. 

Secretary of War John W. Weeks in 
approving the application for retire- 
ment of General Harbord said: “His 
retirement is a loss to the active forces 
of the Army which cannot be ade- 
quately expressed. We have not had 
in our military service or in our Gov- 
ernment service in any capacity a man 
of higher qualities or one who has in- 
spired in others a greater degree of 
confidence. The business he will enter 
is in its infancy, and it will offer full 
scope for his abilities. That he will 
prove himself a great leader in indus- 
try and commercial affairs seems as 
certain to me as his great leadership in 
military activities. I have an acute 
sense of personal loss in his going. 
His ability and loyalty have been of 
vital importance to me in administer- 
ing the affairs of the War Department.” 

Some estimate of the man’s capacity, 
too, may be gleaned from the apprecia- 
tion of his war-time achievements, as 
recorded by Col. Frederick Palmer, 
official observer with the American 
Army in France, and famous war 
correspondent. The account of Gen- 
eral Harbord’s achievements is con- 
tained in an important series of articles 
on the men who had made victory possi- 
ble, the introduction to which states, 
in effect, that there were many minor 
bureau chiefs in the United States who 
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success would have been impossible, 
no matter how hard the bureaucrats 
dug their spurs into their revolving 
chairs. It was Harbord, then a Major, 
that Pershing took to France as his 
first Chief of Staff, the same Major 
whom Theodore Roosevelt had chosen 
for the same office with his proposed 
volunteer division, and it was the same 
man whom Palmer, veteran war cor- 
respondent and judge of men, chose 
to talk about first. Says Palmer, in 
Collier's: 

“It was evident to anyone who 
talked with him for half an hour that 
the high, broad forehead held more than 
he had learned in the barracks and 
drill grounds; and evident, too, that 
he made no fuss over his work, which 
probably accounts for the fact that he 
had time, or made the time, for gain- 
ing an education of the kind that 
schools do not supply. He had read 
much. He had a capacious memory. 
It was noticeable that anything he 
wrote officially was not only brief, but 
it was in good English.” Which, among 
other. things, made Palmer wonder 
why a man of this type had gone into 
the Army as a private, until he saw 
him “in command of troops and under- 
stood that he went into the army 
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(instead of going to college and enter. 
ing a profession) because he was firg 
of all by nature a soldier.” 
Through all the harassing first eight 
months of the A. E. F., Harbord was 
Pershing’s right-hand man. It wag 
not long before everybody realiged 
that Harbord, who had been an excel. 
lent chief of staff at an army post, was 
capable of expanding to be the chief 
of staff of a great and growing a 
You could depend upon him for “Yes f 
or “No,” without any additional verbi- 
age. Once a matter reached Harbord 
you had action. He could be tart as wel 
as brief. “That has as much tact asa 
sledge hammer,” he said on one occ- 
sion when a draft of a communication 
which had an international aspect was 
submitted to him. Again, “Eight pages 
of this; I suppose that if I go through 
it all I will find something in it, other. 
wise why should a man have taken 
the trouble to write so much?” 
Without a few such men as Har- 
bord, who had a large supply of brain 
cells which they had kept sufficiently 
exercised in time of peace to be ready 
for business in war, Pershing could 
never have mastered his problem. 
After the period of organization of 
the A. E. F. was over, and we were 
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were better known than the men of 
General Pershing’s staff, without whom 
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ing our divisions into battle, 
senttiee gave Harbord that which 
every officer desires, a place at the 
head of combat troops. “I am going 
to send Harbord out to troops,” said 
Pershing, “but I will have him back.” 
It was understood then that the task of 
Chief of Staff awaited his return from 


the front. 

It was then that Pershing did a re- 
markable thing, one which was criti- 
cised somewhat harshly by those who 
did not know Harbord as Pershing 
knew him. Harbord was put at the 
head of the Marine Brigade of the 
Second Division, May 6, 1918. 

Now, the Marines are a proud 
organization, and they no more con- 
sider themselves a part of the regular 
army than they consider themselves a 
part of the Forest Service. They are 
not only Marines, but they do not hesi- 
tate to inform the world on all occa- 
sions that they are. Nobody is good 
enough to command the Marines ex- 
cept a Marine, and they wanted a 
Marine to succeed their own General 
Doyer, who had been invalided home, 
where he later died. Considering the 
feeling between them and the regulars, 
who thought that there should not be 
two distinct infantry organizations in 
the American Army, the appointment 
of Harbord seemed at the time to be 
dubious policy. But Pershing knew 
his man, and he knew the Marines. 
Harbord had a diplomatic as well as 
military mission to accomplish when 
he took his new command, but in a 
week the Marines were calling him a 
Marine. They had put their globe and 
anchor insignia on his collar. Soon 
some regulars were jocularly complain- 
ing that Harbord had deserted them. 

When his brigade was rushed into 
position against the German offensive 
along the Paris-Chateau-Thierry road 
he did not rest on the defensive, but 
immediately took the offensive in 
Belleau Wood, where for the first time 
we met the Germans in the shock of 
open warfare. All France, all the 
world was watching us to see how we 
fought ; the fate of nations rested with 
us. Says Palmer: “I was at his head- 
quarters frequently during this period, 
and he was directing the battle in the 
same calm way that he looked after the 
Paper work in the Chief of Staff’s 
0 ways ‘all there,’ ready to con- 
centrate instantly on another subject 
and then return instantly to the one 
inhand. His record of this action is 

acteristic. Every order given and 
received, every report and every tele- 
message were down in proper 
sequence. At the end of each 24 
action he made an elucidating 
comment in which he was big enough 
0 admit such mistakes as had been 
made—which all great leaders have 
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JAMES 
G. 
HARBORD 


SOLDIER 


Enlisted January 
10, 1889, Com- 
pany A, ¢th In- 
fantry, and served 
as an enlisted man 
in Washington 
Territory and 
Idaho. Held 
— of Private, 

orporal, Ser- 
geant, Co. A., and 
of Quartermaster 
Sergeant, 4th In- 
fantry. 


Promoted second lieutenant, July 31, 1891, 
as number one of the class appoin from 
the ranks that year. Assigned to 5th Cavalry 
and served in Indian Territory, Kansas and 
Texas. Distinguished graduate, Infantry and 
Cavalry School, 1895. 

Major in Second U. S. Volunteer Cavalry, 
the Torrey Rough Riders, raised in the Rocky 
Mountain States, in 1898. 

Promoted First Lieutenant 10th Cavalry, July 
1, 1898, and served in Alabama, Texas and 
Cuba. Adjutant General Departments of San- 
— and Puerto Principe, and Eastern Cuba, 
under General Leonard Wood, as Military 
Governor, April, 1899, to May, 1901. 

Promoted Captain llth Cavalry February 2, 
1901, and served in Virginia and the Philip- 
pines. For eight months in 1901 was As- 
sistant Chief of the Division of Insular Af- 
fairs, of which General Clarence R. Edwards 
a Chief, in the office of Secretary of War 

oot. 


Arrived in Philippines March, 1902. Served 
as cavalry officer until August, 1903, when 
appointed Colonel and Assistant Chief of Phil- 
ippine Constabula by Governor Taft, on 
recommendation of Major General Leonard 
Wood, then Governor of the Moro Province 
in the Philippines. Served as Chief of the 
Moro Constabulary, and of Southern and Cen- 
tral Luzon, and acted as Chief of Philippine 
Constabulary, terminating service with the 
Philippine Government under the operation of 
the “Manchu Law,” on January 1, 1914. 

Served as Captain and Major ist Cavalry 
in California and Arizona January, 1914, to 
September, 1916. 


Attended War College, Class of 1917. 

Selected by Colonel Roosevelt as a Brigade 
Commander in the Division which he hoped 
to be permitted to raise for the World War. 

Promoted Lieutenant Colonel May 15, 1917. 
Accompanied General Pershing to France as 
Chief of Staff and served as such during period 
of organization of the American Expedition- 
ary Forces, and until May 6, 1918, being pro- 
moted Brigadier General National Army, Au- 
gust, 1917. 

Assigned to Marine Brigade of Second Di- 
vision May 6, 1918, and commanded it in the 
Verdun Sector and during the fighting in the 
Bois de Belleau and at Bouresches, during 
the stand of the Second Division near Chiateau- 
Thierry, which stopped the man advance 
on Paris in June, 1918. ; 

Promoted Major General National Army 
and assigned to Second Division, July, 14, and 
commanded it during the Soissons Offensive, 
in the battles of July 18 and 19. 

sees to command Services of Supply on 
July 29, 1918, and served in that capacity un- 
til May, 1919. 

Reappointed Chief of Staff, A. E. F., May 
25 1919, and served as such until August 
when sent by the President to the Near st 
as Chief of the American Military Mission to 
Armenia. 

Arrived in United States November 11, 1919, 
and assigned to Second Division and has since 
commanded it at Camp Travis, Texas. Deputy 
Chief of Staff since June 30, 1921. Promoted 
Brigadier ral, Regular Army, November 
30, 1918; Major General September 8, 1919. 

Retired December 29, 1922. 

Only Major General “from the ranks” on 
the active list at the time of his retirement. 

General Harbord has received the following 
decorations: 

Distinguished Service Medal, U. S. Army. 

Distinguished Service M U. S. Navy. 

Knight Commander, St. ichael and St. 
George, Great Britain. 

Commander, Legion of Honor, France. 

Grand Officer, Order of the Crown of Bel- 
ium. 

. Commander, Order of St. Morris and St. 
Lazarus, Italy. ; 
Grand Officer, Prince Danilo, Montenegro. 
La Solidaridad, Panama. 
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said is one of the first qualifications 
of leadership.” 

Another war correspondent, now the 
radio editor of a leading daily news- 
yaper, has given a vivid picture of 
Harbord that goes far to explain his 
instant popularity among the Marines. 
The correspondent managed to get to 
Harbord’s headquarters during the 
Belleau Wood offensive, and was dis- 
cussing his dispatches with Harbord. 

“Don’t forget that half of the Second 
Division is made up of Marines,” said 
the general, standing bareheaded out- 
side his headquarters as shells were 
dropping all around. “And there 
never were braver men on earth.” 

After turning the tide in July in “as 
fierce a six weeks of fighting as any 
division has had in American history,” 
he was called to headquarters. 

“Harbord, I am going to send you 
down to straighten things out in the 
S. O. S.,” said Pershing. So Harbord 
had to give up a walloping fine fighting 
division just as our army was begin- 
ning to fight on a large scale. The 
command of the Service of Supply 
including ports, debarkations, ware- 
houses, shops, hospitals, camps and 
construction, represented a responsi- 
bility second only to that assumed by 
Pershing himself. That a master hand 
was badly needed here will be remem- 
bered by all who were in the A. E. F. 
in the early days, and had to beg, bor- 
row, buy or steal equipment and sup- 
plies from the French and British 
while huge stores were accumulating 
in vast dumps and warehouses where 
they did no one any good. 

The different branches of the S. O. 
S. were working at cross purposes. 
Organization, there seemed to be none. 
But soon Harbord’s personality be- 
came known throughout the S. O. S. 
Tours, the headquarters, saw him only 
a few days a week, the rest of the time 
being spent in the various ports and 
depots. A co-ordinated and responsive 
organization was quickly built up. The 
S. O. S. developed pride in its work. 
Reserve officers who in private could 
not find words to express their opinion 
of “narrow-minded, superannuated 
regulars,” did not include Harbord. 
There was one well-known reserve 
officer of high rank who had sworn 
that they would never get him into 
the army again even if the Germans 
invaded America, but he changed his 
mind after he had worked under 
Harbord. 

Throughout the Argonne battle, 
when America was putting forth every 
effort to end the war quickly, the S. 
O. S. responded efficiently to all calls 
from the front, which was a great 
accomplishment, as all know who went 
through those weeks of constant move- 
ment at ever increasing distances from 
the rail heads. 





Harbord had had to give up his 
fighting troops, but “he made the S. 
O. S. a fighting army in the rear,” a 
job which “in civil life would have 
been considered worth a million a 
year.” He was jack of all trades in 
the business of winning the war, and 
master of them all, as he proved at 
G. H. Q., at the front, and in the 
a ©. 3. 

General Harbord’s most noteworthy 
accomplishment immediately after the 
Armistice was the taking of an 
American Mission to the Near East, 
to investigate the advisability of the 
acceptance of a mandate over Armenia 
by the United States. This mission 
was appointed by President Wilson 
during the Peace Conference, and made 
a thorough study of conditions during 
a six-weeks’ intensive tour. Following 
his instructions strictly, which were to 
report on conditions for the informa- 
tion of the American commissioners 
in Paris, General Harbord wrote a 
scholarly study of economic, political 
and racial conditions in Armenia, 
Turkey, Anatolia, Roumelia and Trans- 
caucasia. The report made no effort 
to recommend or discountenance the 
undertaking of the mandate by the 
United States, leaving the decision on 
that subject to the proper authorities. 
For their guidance, however, General 
tarbord wrote a voluminous and il- 
luminating volume, and included es- 
timates of time, men, supplies, money, 
and indispensable conditions without 
which an American mandate would not 
be successful. The report was referred 
to the Foreign Relations Committee 
of the Senate and consisted of 13 bound 
volumes, the first one the report proper, 
and the others the findings of the ex- 
perts who accompanied the general. 

Later, in a series of articles, which 
attracted much attention a little over 
two years ago, General Harbord made 
this admirably compact yet compre- 
hensive analysis : 

“The outstanding feature of the 
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political situation in Transcaucasia 
was the intensity of racial hatreds, 
threatening violence and creating sepa- 
ratist tendencies, certain, if unchecked, 
to induce economic ruin and to leave 
various parts of the region in medieval 
isolation and anarchy. The racial anti- 
pathies are increased by the religious 
fanaticism of both Moslems and Chris- 
tians, which manifests itself in massa- 
cres and causes Moslems of pure 
Georgian blood to side with Turkey 
against their Christian kinsmen. Russia 
encouraged these tendencies in order 
to divide and rule, and since the col- 
lapse of the Empire, they have been 
inflamed by local politicians for their 
own ends, and have been aggravated 
by conflicting interests and territorial 
disputes.” 

That is perhaps one of the best ex- 
amples that can be given of the Gen- 
eral’s cogent conciseness, and to those 
who can “know” a man from his 
writings it will paint an admirable 
picture. 

As one old soldier who had served 
under him in the cavalry said: “I knew 
when he was a captain that he had 
brains.” That is perhaps the best 
possible characterization of General 
Harbord, President of the Radio Cor- 
poration of America. 





New Japanese Radio Paper 


| pes has a new radio magazine, 
called “Radio” and published by the 
Tokio Invention Laboratory, 9 Min- 
ami-Konyacho Kiobashi-Ku, Tokio. 
The first number, which has just ar- 
rived in this country, is well printed, 
in Japanese characters, of course, and 
contains reproductions of congratu- 
latory letters written to the publisher 
by K. Kaneko, a privy councillor; R. 
Mayeda, Minister of Communications ; 
U. Noda, former Minister of Commu- 
nications, and F. Hamaji, a famous 
Japanese lawyer. The articles include 
general and technical studies of vari- 
ous forms of receivers. 
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pile of rather typical German architecture is the new radio station at Koot- 
nd, which will form another link in the chain of world wide wireless stations 
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Radio Replaced Wires 
the Turks 


HEN the Turk threatened the 

Dardanelles and southeastern 
Europe generally, radio had a new Op- 
portunity to demonstrate its practica- 
bility and speed. The situation in the 
Near East resulted in considerable dis- 
arrangement of the wire lines of com- 
munication, both on land and under the 
sea. Some lines, of course, went down 
under the Turkish onslaught, while 
those that were left were deluged with 
such a mass of messages as to prevent 
quick communication with the scene 
of activities. The United States De- 
partment of State found it necessary 
to have practically instant communica- 
tion with its consuls and representa- 
tives in such cities as Smyrna, but 
found cables and European telegraph 
lines hopeless. 

An appeal to the Navy to know just 
what its radio facilities could offer was 
made. The reply of the Naval com- 
munication was, “Our line of commu- 
nication to the Embassy at Constanti- 
nople through our naval radio net is 
established and in official use today. 
We can communicate with Admiral 
Bristol within a few minutes.” 

Although the Navy is able to send 
messages to the Near East with great 
speed, a number of relays are neces- 
sary. When a dispatch for American 
officials in the Near East is filed in the 
Navy Department, when Navy radio is 
used, it is transmitted by the radio sta- 
tion at Annapolis, copied by a French 
station which sends it by land wire to 
the office of the American communica- 
tion service in Paris, which relays it to 
Coblenz. In Coblenz the message is 
again relayed to Vienna and at Vienna 
a naval radio station transmits it to the 
United States radio station at Cor 
stantinople. Once at Constantinople 
the message is almost at its destina- 
tion, the next step being to put it on 
land wires, trust it to couriers, or send 
it via radio to ships cruising in Neat 
Eastern waters. Although this route 
seems complicated, it is in reality very 
simple as its operation is standardized 
and only a few minutes are required 
to put a message through from one 
end to the other. 


Cut by 





Australian Station 

ONSTRUCTION work has start- 

ed on the wireless station near 
Melbourne, Australia, that is to be 
powerful enough to work directly with 
England. About two years will be 
necessary for the completion of the 
project. Powerful continuous wave 
transmitters will be installed which 
are expected to make possible the 
transmission of signals direct to Lom 
don, 12,000 miles distant, during the 
greater part of the day and night. 





Reporting Weather by Radio 


6 E will now read the daily 
W weather report, as furnished 
by the United States Weather 
Bureau. For the Northwest, rain on 
Thursday, with fresh north to north- 
west winds, followed by clear and 
cooler Friday, with north winds. 
Light to heavy frost Friday night. 
For Illinois, Indiana and Ohio, 
showers Thursday, light north west 
winds, Friday cloudy, probably light 
frost Friday night.” 

This forecast, read over the radio 
telephone to hundreds of thousands of 
city, town and farm dwellers, is the 
final radio link in a vital chain of 
weather reports, many other links in 
which now are forged by radio. 

The radio telephone broadcast re- 
port is the end for which all the others 
were created; it places the vital in- 
formation as to the weather before the 
country. 

Your supply of fruits and vege- 
tables; of meats, wool and cotton— 
of almost everything that you eat or 
wear—is affected by the prompt dis- 
patch of weather forecasts to farmers, 
shippers and transportation agencies. 
Forewarned of an approaching storm, 
frost or twister, farmers are enabled 
to save millions of tons of food pro- 
ducts that otherwise would be lost. 
By the use of radio, aviators in flight 
are kept‘informed of atmospheric con- 
ditions on high. Mariners on the seas 
out of sight of land are advised what 
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kind of weather to expect. Flood and 
other warnings dispatched to inland 
communities prevent loss of human 
life and property. 

The United States Weather Bureau 
was the first Federal agency to. ex- 
Periment with radio and to use it for 
4 meteorological purpose. The Bureau 
early recognized the possibilities of 

10 In receiving and broadcasting 
weather forecasts for the benefit of 
agriculture, commerce and navigation, 


By J. Farrell 


and in 1902 employed Prof. R. A. 
Fessenden, even then a renowned radio 
expert, to conduct radio investiga- 
tions. Much radio equipment was de- 
signed, particularly radio receiving 
sets, and the first storm warning by 
wireless was dispatched during that 
same year. Today, morning, evening 
and special weather reports and fore- 
casts are broadcast from more than 120 
radio stations throughout the country. 


Arlington towers, U. S. Naval radio station 


About 35 of these are Navy stations 
on the Atlantic, Pacific and Gulf 
Coasts, and on the Great Lakes. 
Eighty inland stations operated by 
newspapers, agricultural colleges, and 
other public and private agencies dis- 
seminate the reports throughout the 
land. 

In 1904 the Bureau began the regu- 
lar broadcasting of weather forecasts 
and storm warnings to naval vessels 
at sea. An interdepartmental board 
to consider the entire question of 
wireless in the service of the national 
government was then appointed by 
President Roosevelt. By unanimous 
agreement, approved by the President, 
the wireless apparatus of the Weather 
Bureau was turned over to the Navy 
Department with the understanding 
that it would be used to broadcast 
weather reports furnished by the 
Weather Bureau. 

By the system subsequently worked 
out, observations of the wind and 
weather, air pressure and tempera- 
ture, clouds, humidity and rainfall 
during the preceding 12 hours are 
made morning and night at 200 Fed- 
eral weather stations in the United 
States. Within five minutes after the 
instruments are read in the different 
observation posts, the telegraph wires 
to Washington and to each of the 
other 199 stations are humming with 
the reports. In each office the in- 
formation is charted as fast as it comes 
in so that by the time the last message 
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is received a complete picture of the 
weather throughout the country is 
available at each office. 

Supplemented by weather reports 
from vessels at sea, from stations in 
the West Indies, the Caribbean Sea, 
Central America, Canada, Alaska, 
Bermuda, the Azores and from a few 
places in Europe and Asia, weather 
forecasters are then prepared to tell 
what the weather is going to be the 
next day, and for a week to come. 
Twice-daily forecasts are made by 
district forecasters at Washington, 
Chicago, Denver, New Orleans and 
San Francisco. The morning fore- 
casts cover probable conditions for the 
next 36 hours, the evening reports 
cover the ensuing two days. Special 
reports are issued whenever emer- 
gencies arise. 

This news is dispatched to 1,600 
distributing points, thence dissemin- 
ated by mail, telegraph, telephone and 
radio. The reports reach nearly 
100,000 addresses by mail, and are 
available to more than 7,000,000 rural 
telephone subscribers within one hour 
after the time of issue. The number 
of people reached by radio cannot be 
estimated, but the messages are “in 
the air” everywhere, pulsating to be 
taken down, and every day more of 
them are copied by new radio fans, 
either directly from the code, or when 
re-broadcast by radio telephone. 


Operating room of the Navy radio station, 
Pensacola, Fla. 


As yet, the most highly developed 
part of the work is the receipt and dis- 
patch of storm warnings for marine 
purposes. Radio is indispensible in 
this field. A comparatively few years 
ago, before the use of radio, mariners 
out of sight of land had to depend 
upon their own observations for 
weather forecasts, Ships unwittingly 
rushed into the jaws of storms, and 
were gulped out of sight. Nowadays, 
vessels are guided by the advice of a 
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weather forecasting agency whose fore- 
casts year in and year out are 88.4 per 
cent. accurate. Few ships are without 
radio apparatus, and an elaborate sys- 
tem of reporting and relaying observa- 
tions of weather conditions on the high 
seas has been developed. 

Last October the Bureau’s stations 
on the Gulf Coast spotted a hurricane 
500 miles southwest of Cuba, and 
driving toward Florida. For five days 
the Bureau watched the storm as it 
moved first westerly, and then re- 
curved in a northward and eastward 
direction. By wireless,- ships in the 
vicinity were warned and constantly 
informed of the onrushing cataclysm ; 
vessels put back to port or changed 
their course. Only one ship was lost, 
and that because its wireless apparatus 
was out of order. As the storm ap- 
proached Florida, warnings were 
broadcast over the land so that prop- 
erty could be protected and movable 
goods placed above the line of flood 
waters. 

Twenty Navy radio stations along 
the Atlantic Coast from Maine to 
Florida, and along the Gulf Coast, 
broadcast weather forecasts for marine 
purposes. These stations also send 
out synopses of general weather con- 
ditions for the entire country and con- 
tiguous oceans. Forecasts for ocean 
zones, showing the probable wind and 
weather, storm centers and the direc- 
tion of the storm are dispatched. 
Similar service is conducted at five 
stations on the Pacific Coast from 
Dutch Harbor, Alaska, to San Pedro, 
California. There is also a broadcast 
station at Honolulu. On the Great 
Lakes, stations at Alpena, Mich., 
Buffalo, Chicago, Cleveland, and 
Duluth broadcast weather reports, 
forecasts, and warnings for that 
region. 

In foggy weather treacherous cur- 
rents in the Great Lakes often drive 
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Radio warnings of impending floods prevent loss of life and property 


vessels 15 miles off their course in an 
hour. In stormy weather the ships 
seek protection among small groups 
of islands. The display of storm 
warnings in every port and harbor of 
any considerable size, supplemented 
by radio, make possible a service of 
tremendous value to marine interests. 
Sailings of vessels in ocean and lake 
traffic are largely regulated by these 
warnings. . 

For land service the 80 broadcasting 
stations are located principally in the 
corn and wheat belts; the live-stock 
producing sections; the great fruit 
sections of California, Oregon and 
Washington, and the cotton belt. A 
complete list of the stations would 
read like a gazeteer. The more im- 
portant stations are at Atlanta, Ft. 
Worth, Dallas, Wichita, Kansas City, 
St. Louis, Madison, Dayton, Colum- 
bus, Detroit, Rochester, Buffalo, 
Mobile, New Orleans, Jacksonville, 
Raleigh, and Charlotte. 

Reports of rainfall and highest and 
lowest temperatures during the pre- 
ceding 24 hours are telegraphed each 
morning during the growing season 
from 187 special telegraph stations 
and broadcast by telegraph, telephone 
and radio throughout the 16 grain 
producing states. Daily bulletins giv- 
ing detailed weather information for 
the immediate district and a general 
summary of the weather over the en- 
tire country are also sent out. Similar 


Vessels wrecked by hurri- 

cane at Pensacola, Fila. 

At right, the havoc wreught 
by a hurricane on lan 


service is provided in the 11 principal 
cotton states, reports being received 
each morning from about 200 differ. 
ent points. 

Cold waves, heavy snows, high 
winds and storms locally known a 
blizzards are a constant menace to the 
live stock industry in the Westem 
range states, and a special service 
whereby warnings of sudden changes 
are broadcast by telephone, telegraph 


-and radio throughout the territory has 


been perfected. This enables the cattle 
and sheep men to arrange to gra 
stock near shelter, or in a direction 
from shelter so that the stock wil 
drift toward shelter when the ant- 
cipated wind arrives. In early shear- 
ing and lambing districts shearing is 
delayed, and newly shorn sheep and 
ewes with young lambs are kept near 
suitable shelter, when cold rains are 
expected. 

A recent development of the service 
is the broadcasting of weather reports 
in connection with spraying. To pro- 
tect apples from scab and other 
fungous diseases the spray must bk 
applied before a_ spell of rainy 
weather if it is to be effective. lp 
New York State alone raising apples 
is a $12,000,000 industry, and the im- 
portance of protecting it is great 
Spraying specialties at Rochester o 
operate with the weather forecasters, 
and a complete system for the imme 
diate distribution of weather forecasts 
has been inaugurated so that prac 
cally every fruit grower in six of 
seven counties can at once starté 
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campaign against fruit diseases. Fruit 
i other sections of the 
country such as in the Yakima Valley 
of Washington where damage by 
codling moth totalled $2,000,000 _ in 
1918, are requesting similar service. 

This service has resulted in saving 
$1,000,000 a year in the Pomona 
District of Southern California by en- 
abling orchardists to place heaters in 
the orchards before cold storms arrive. 

The flood warning system is of long 
standing in the large river valleys. It 
is not unusual to predict river heights 
in the lower Mississippi Valley to 
within a few tenths of a foot, several 
weeks in advance. Flood warnings 
enable farmers to drive out stock, 
merchants to’ protect merchandise, and 
people generally to remove to places 
of safety. Frequently in flooded or 
other devastated areas radio provides 
the only means of communication with 
other sections of the country. 

As this is written, the Weather 
Bureau has announced further ex- 
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Radio broadcast warnings of approaching 
frosts makes it practicable to use artificial 
heaters in fruit groves 


pansion of its radio service. On 
Wednesdays, from April to October, 
inclusive, a summary of weather con- 
ditions as they affected crops during 
the preceding weeks is to be broad- 
cast from Washington and Chicago. 
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At Washington the naval arc radio 
station at Arlington with a wave 
length of 5,950 meters is to be used; 
at Chicago, the naval arc station at 
Great Lakes with a wave length range 
of 4,900 meters. These reports will 
go out at 10.15 and 10.30 a. m. re- 
spectively. Special warnings of 
storms, cold waves, frosts, and other 
conditions will also be issued each 
afternoon at 5 p.m. The States com- 
prised in the Washington district are 
the New England States, New York, 
Pennsylvania, New Jersey, Delaware, 
Maryland, District of Columbia, 
Virginia, North and South Carolina, - 
Georgia, Florida, Alabama, Tennessee, 
Kentucky, West Virginia and Ohio; 
and those in the Chicago district are 
Illinois, Indiana, Michigan, Missouri, 
Minnesota, Iowa, North and South 
Dakota, Nebraska, Kansas, Montana 
and Wyoming. It is expected that the 
forecasts will be picked up by local 
radio stations in the various states 
and re-broadcast by radio telephone. 


Where Billions Mean Nothing—in a 


Vacuum Tube 


Infinitesimal Electrons and Unthinkably Tiny 
Molecules and Atoms Responsible for Success of 
Detector and Amplifier Tubes—-Some Astounding Figures 


HEN your vacuum tube is all 
nicely adjusted, just what is go- 

ing on inside it? There is a 

small filament which is carrying a heat- 
ing current from the A battery of per- 
haps 1.2 amperes. That means there 
is a stream of electrons through the 
filament, from one end to the other, of 
about seven billion, billion electrons 
each and every second. That’s a mere 
matter of 7,000,000,000,000,000,000 
tiny electrons each second passing 
through a wire with a cross section of 
about 24 millionths of a square inch. 
come from the negative plate 

of the A battery. If you are using a 
storage battery you can figure for 
yourself that every time the sulphuric 
acid in the storage cell forms a mole- 
cule of lead sulphate on the negative 
electrons start off for a trip 

the filament. In each cell of 
battery then, molecules of 

te are forming at the rate 
twenty-five thousand billion, 

ion each hour that the filament is 


Pa same electrons which start from 
negative plate of the battery are 
Pig Recessarily the ones that get back 
Positive plate. Perhaps most 


By John Mills 


Western Electric Co. 





‘This article gives our readers 
some idea as to the enormous num- 
ber and infinitesimal size of the 
electrons which are so important 
in radio communication. It is pre- 
ared at the request of the Editor 
y John Mills, of the Western Elec- 
tric Company, whose ability to pre- 
sent striking and accurate pictures 
of electronic phenomena is well 
known to readers of his book, 
“Within the Atom.” 











of them do. Anyway there is just the 
same number reaching the positive 
plate each second as leave the negative 


plate. Some of the original electrons 
which left the lead plate (the nega- 
tive) may have been diverted in their 
travel through the filament and got 
outside to behave as free electrons in 
the vacuum tube. If they did, there 
is an equal number of electrons from 
the connecting wires and the filament 
which have taken their places in the 
procession. 

The copper connecting wires through 
which the procession progresses are 
formed by tiny atoms of copper. Each 
one of these atoms is a most amazing 
system with an almost infinitesimal 


center or nucleus and twenty-nine elec- 
trons clustered around it. 

How the atoms of the filament are 
formed depends, of course, on its con- 
struction. If it is tungsten each atom 
has seventy-four electrons in a clus- 
ter around a nucleus which is different, 
but perhaps not much larger than that 
of the copper atom. 

Nobody knows just how these elec- 
trons are arranged about the nucleus, 
but these numbers are known to be 
correct. It is also known that the size 
of the electron is very small as com- 
pared to the distance which separates 
it from its neighboring electrons or 
from the nucleus. The distances 
within the atom from one electron to 
another are so large as compared to the 
size of the electron that each atom is a 
miniature solar system. There is 
plenty of room between neighboring, 
but not nearby, electrons for the elec- 
trons of the main procession to pass 
along. 

Not all the electrons which cluster 
around the nucleus of a copper atom 
or a tungsten atom are stay-at-homes ; 
some of them like to join the proces- 
sion and they do. In fact, they form 
quite a part of it. That means there 
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are always some nuclei without their 
proper number of electrons in a group 
around them. These bereaved nuclei 
are always stopping some other mem- 
bers of the procession to fill the places 
of their wandering electrons which 
joined the parade. 
Although there is lots of 
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The grid, you remember, is strategi- 
cally placed between the filament and 
the plate, so what it has to say to the 
emitted electrons has a great influence 
on their future careers. If it calls 
them on there is a much increased 
plate current, and if it warns them 
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pumps at the disposal of the tube map. 
ufacturer. When he started to evagy. 
ate the tube there were perhaps 45 
billion billion molecules of air in each 
cubic inch of the tube. He pumped 
and froze with liquid air, and heatej 
the filament, and bombarded the plate: 

and when it was all over ly 





room the individual members 
of the. procession stream 
along at such a rate that there 
has to be some dodging. And 
the dodging is done both by 
the stay-at-home electrons 
and the nuclei to which they 
belong, and also by the fast- 
moving electrons which are 
on the march. There are 
two results. One is that the 
atoms get pretty much dis- 
turbed; they have to move 
faster; that is why the fila- 
ment gets hot. The other re- 
sult is that some of the elec- 
trons. in. the stream get di- 
verted from the straight and 
narrow way of the filament 
and go off into the vacuum 
which surrounds it. 

How many do? That depends upon 
the magnitude of the stream, that is, 
upon the number of amperes through 
the filament, and upon the kind of 
atoms and molecules of which the fila- 
ment is formed. For the same amount 
of disturbance in the filament there are 
more emitted electrons from the so- 
called oxide-coated filaments. 

There will be about so many elec- 
trons emitted each second from the fila- 
ment. If the plate is made sufficiently 
positive they are urged across to it as 
fast as they get loose from the filament. 
The number of them which then move 
to the plate each second is the so-called 
saturation current for that temperature 
of the filament. The tube is, of course, 
always operated with a much smaller 
plate voltage so that the grid can have 
some effect. 


We a 


Avery good vacuum but 

it contains about 456,000,000 000 
molecules of air ineath =~, 
cubic inch. These molecules 


inch in diameter. 


Filament with cross section 
—— 
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7.000 000000000 004 000 elect- 
rons each second.~ 


At each of the battery plates 
25,000,000, 000 oon 000000000 molecules of 
P50, (lead sulphate) are formed each hor. 


| plate at the rate of about 


000,000 





7.000.000. 000,000 000000 é/ét-le 
rons pass here each stcomd. In 


f 
"6 volts 


20 volts - 


back, there is a reduced current in the 
plate circuit. 

Suppose you have a vacuum tube 
like the Western Electric VT-1 and 
are operating with a plate voltage of 
20 volts and no voltage on the grid. 
There will be emitted each second 
from the filament about 70 million bil- 
lion electrons. Of these, the plate calls 
to itself 2 million billion. The rest 
of them flit around in the tube just 
missing collisions with each other ; and 
each second there is just this number 
getting back inside the filament and 
going on with their proper duties, 
either surrounding some nucleus or 
taking a part in the parade. 

Of course, that space into which 
these electrons have escaped from the 
filament is not a simon pure vacuum— 
it’s the best that can be made with the 


Llectrons are strearmung across 
ts space on their way fo the 


2,000, 000.000,000, 000 electrons asecond. 


About 70,000,000,000,000,000 electrons are 
emitted by the filament during tach second. 


em 


4 
Lach electron 13 about i, 000000000 000 
inch in oumeler and weighs about 
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had left perhaps about om 
billionth as many molecule 
in each cubic inch, that js 
450,000,000,000 molecules, ' 

That is quite a number 
but each one of them ig only 
about ten billionths of ap 
inch when measured from 
the outermost electron op 
one side of the nucleus to the 
outermost on the other side 
There are so few (!) of them 
relatively that each molecuk 
can go about four-tenths of 
a mile before it has to dodge 
another, although it will have 
to dodge back, that is, be re- 
flected from the glass walls 
many times in such a travel, 

The few electrons, which 
are emitted by the filament 
and drawn across to the plate, aren't 
likely to collide with many of these air 
molecules, so the operation of the tube 
depends only upon the electrons them- 
selves. 

That’s what happens in a vacuum 
tube. And it is easy to see that it 
would be pretty hard to represent ina 
picture. Suppose the whole thing was 
magnified until the electrons were vis 
ible, then just one snap shot witha 
camera of a thousandth second expo 
sure would show about a billion times 
more electrons trying to get across 
each infinitesimal cross section of the 
filament than there are people in 
Greater New York. It wouldn't k 
fair to the retoucher to attempt a pi 
ture like that, so the figures of the 
diagram. will have to summarize 
what happens in a vacuum tube. 


~ 
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An Improvised Loud-Speaker 


By Dr. Arthur R. Garvey 


I ENCLOSE a sketch of a loud speaker 
which meets all practical needs of those 
not owning the more expensive types, and 
this loud speaker, although efficient, may be 
constructed in fifteen minutes by anyone 
handy with a small blow pipe and snips. 

The parts necessary are an old phono- 
graph horn which may be picked up at any 
second hand store for a song; a large bak- 
ing powder tin with cover; a rubber gasket 
which may be cut out of an old automobile 
tire and a small soldering torch with some 
soft solder. 

The cover of the can should be soldered 
to the end of the horn and if the hole to 
admit the horn in the cover of the can is 
cut reasonably accurate, the soldering will 
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A useful home-made radio loud speaker 


only take a few minutes. The can itsel 
should be cut down so that the receiver will 
fit snug with the use of a rubber gasket be 
tween it and the cover of the am 
This gasket will also prevent ay 
tinny noises which would otherwise be prt 
ent. Cut a small hole in the can to adm 
the receiver cord and the loud speaker wil 
be finished, although a coat of paint for the 
can and horn will improve its appearanct 
I am using a Baldwin type C ut 
am getting wonderful results with @ two 
stage audio frequency set. Amateurs 
remember, however, with this loud 
or any other, the resuits are only prope 
tional to the set in back of it. 
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Radio May Direct Rescuers in Mine 
Emergencies 


Tests of Bureau of Mines Show Promising Results — 
Transmission and Reception Possible Through the Earth 
By G. E. Mitchell 


and frantically in a lit- 

tle coal mining town in 
Pennsylvania. With their 
hearts full of dread, the wo- 
men and children hurry to 
the pit house. Those whose 
men are safe above ground 
rejoice while they give of 
their sympathy to those 
whose loved ones are still in 
the mine. Rescue parties are 
organized. A fall of rock, 
an explosion, a fire, any one 
of a score of accidents may 
have taken place below. 
Many miners may already 
be dead, and the lives of oth- 
ers hang in the balance. 

What can be done? What 
is the most effective move? 
Intelligent and swift emer- 
gency work depends on ac- 
curate knowledge of conditions un- 
derground and that is just what the 
nature of the catastrophe renders im- 
possible. One can tell only approxi- 
mately the exact situation, how many 
men are entombed, where they are, and 
how best to rescue them. Telephone 
wites are down, and walls of rock or 
of flame keep back all rescuers. 

What can radio do in such emer- 
gencies? Can it afford communica- 
tion underground as it does through 
the air? To determine the possibili- 
ties, the United States Bureau of 
Mines recently conducted radio tests 
in its experimental mine at Bruceton, 
Pa. While not as yet conclusive, the 
ests seem to indicate that it shouid 
be possible to use radio equipment 
within coal mines for communication 
within the mine, and with the surface 
of the ground. 

These preliminary experiments, 
made in co-operation with the West- 
inghouse Electric & Manufacturing 
Company, while failing to develop any 
Practical method of using wireless 
waves for underground communica- 
tion, nevertheless indicate clearly that 
ckctromagnetic waves may be made 
te through solid strata. In the 
re experiments, signals were 
: _ distinctly through fifty feet of 
of Strata, although the audibility fell 
~ tapidly as this distance was in- 

sed. the absorption or loss of in- 
Pie with distance is very great for 
short wave lengths, 200 to 300 
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Cross-bar rigging to insure safety to miners engaged in working loose 
strata—the dangers of which may be further guarded against by use 


of radio 


meters, used in these tests. Longer 
wave lengths are known to suffer less 
absorption and may possibly be found 
practically effective under certain con- 
ditions. 

The preliminary experiments con- 
sisted first in receiving signals from 
without the mine by means of a re- 
ceiver located inside the mine, and sec- 
ond, both sending and receiving mes- 
sages underground through the strata. 
It was found that with a receiving in- 
strument set at a point 100 feet under- 
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Figure 1—Relative position of transmitting 
and receiving apparatus for some of the tests 
ground, signals from KDKA station, 
East Pittsburgh, Pa., could be heard 
distinctly. Station KDKA is at a dis- 
tance of about 18 miles from the ex- 
perimental mine. About 50 feet from 
the receiving station used in this test 
was a 6-inch bore-hole from the sur- 
face, lined with iron pipe and contain- 
ing electric light wires which extended 
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therefrom throughout the 
mine. The presence of these 
wires evidently assisted 
greatly in the reception, for 
when the receiving set was 
carried to another point in 
the mine removed from wires 
and tracks the signals were 
barely audibl« through 50 
feet of cover. The fact that 
signals were detected, how- 
ever, even though faintly, is 
sufficient evidence of trans- 
mission through the ground 
to encourage further experi- 
menting. 

In sending waves under- 

ground a transmitter was 
used in such a manner as to 
send out continuous waves 
of 200 to 300 meters long. 
On account of limited time 
, no attempt was made to mod- 
ify the apparatus in such a man- 
ner as to produce waves of greater 
length. Such additional experiments 
are much to be desired. In all the 
experiments the vertical antenna was 
found to give the better results. The 
horizontal antenna gave practically no 
reception. A loop of a single turn 
was used with fair results. 
_ The strata at the Experimental mine 
lies almost horizontal. The direction 
of strata may have some influence on 
the transmission of radio waves, but 
the present experiments give no con- 
clusive evidence on this point. No 
doubt the degree of wetness of the 
strata also influences the transmission 
of radio waves. The Experimental 
mine is a comparatively dry mine, but 
the overburden is damp and a small 
stream of water is continually flowing 
from the mine. ‘ 

A more detailed description of some 
of the experiments follows: 

1. Vertical Oscillator—The sending 
antenna consisted of two wires, each 
50 feet long, stretched horizontally in 
opposite directions from the instru- 
ment and supported by dry sticks about 
5 feet above the floor. Ground connec- 
tion was made by a copper lead to the 
track in the floor of the drift. At a 
distance of 320 feet signals were weak. 

In all tests ‘open entries led from the 
transmitting to the receiving station, 
but one or more right-angle turns al- 
ways intervened. In general, the 
ground connection was found to be a 





56 


minor factor in the reception of sig- 
nals. Merely laying a few feet of rub- 
ber insulated wire on the floor of the 
drift made satisfactory grounding by 
virtue of its condenser effect. With 
no vertical component in the receiving 
antenna no signals could be received 
at all. 

2. Horizontal Oscillator with Hori- 
zontal Transmission—The nature of 
the sending antenna was radically 
changed. The two branches of the 
antenna were so connected to the in- 
strument that oscillation would take 
place from one branch to the other, 
the apparatus thus being analogous to 
a Hertz oscillator. The ground con- 
nection was removed. This arrange- 
ment gave a radiation of the electric 
field in the horizontal plane as hori- 
zontal lines of force, whereas in the 
preceding series, the electric lines of 
force were vertical, being radiated by 
the vertical portion of the antenna. 
The receiving antenna consisted of 
two branches, each about 50 feet long. 
At a point 100 feet directly down the 
entry from the sending instrument the 
signals were strong when the receiv- 
ing antenna extended horizontally from 
the instrument in opposite directions 
and in a direction perpendicular to the 
direction of the sending instrument. 
At a distance of 100 feet laterally from 
the sending instrument with coal walls 
intervening, signals were very faint. 
These statements are true whether the 
receiving antennae were held at the 
top of the entries, in the center or on 
the ground. 
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3. Ground Waves—Two galvanized 
iron sheets about 7 feet by 5 feet were 
attached to the antenna wires of the 
sending instrument, and grounded as 
well as could be done by leveling the 
moist ground and laying the metal 
sheets flat upon it. No radiation could 
be obtained by this arrangement be- 
cause of the high resistance of the 
earth part of the circuit. One plate 
was then elevated about six inches 
upon dry sticks. This resulted in a 
sufficient decrease in the resistance to 
permit the oscillator to operate. At 
a distance of 140 feet the receiving an- 
tennae were grounded by attaching the 
tips to iron rods which were driven 
about one foot into the floor of the 
entry. Faint signals were heard. 

4. Vertical Oscillator with Con- 
denser Plates—The galvanized iron 
plates used in the preceding experi- 
ments were placed 5% feet apart, 
one directly above the other, the planes 
of the plates being horizontal. 
plate was supported on fairly dry sticks 
of wood so that fair insulation was 
obtained. The distance of the plates 
from the sending instrument was about 
40 feet. The antenna current was one 
ampere. At 140 feet a short receiving 
antenna with one end elevated and the 
other to ground gave no appreciable 
depression in plate current. A 50-foot 
antenna in a direction approximately 
at right angles to the direction of the 
sending instrument gave audible sig- 
nals. The receiving instrument was 
then taken outside the mine to a point 
about 750 feet from the sending in- 
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strument. (See figure 1.) The ay 
tenna was hoisted to a nearby 
Signals could be detected. The regeiy. 
ing instrument was taken to a point 
on the surface directly above the send. 
ing instrument, the distance 

the two being about 100 feet. With, 
50-foot antenna stretched in 
directions, signals could be heard, Aj 
a point on the surface 250 feet away 
the signals still could be heard, Sip. 
nals on 360-meter wave-length from 
Station KDKA _ were heard very 
strongly. 

5. Horizontal Oscillator with Ver. 
tical Transmission—The top plate of 
the sending antenna was left in place, 
but the bottom plate was removed tp 
a point on the opposite side of the in. 
strument and about 50 feet distant and 
there supported in a horizontal plane 
on dry sticks on a level with the other 
plate. This arrangement, like that in 
experiment 2, is virtually a Hertz o- 
cillator. Reception was attempted o 
the surface and signals could be heard 
faintly. 

6. High Frequency Transmission by 
Wires—The plates were removed from 
the sending antennae and the antenna 
wires were attached by loops of ele 
trician’s tape parallel to the electric 
light wires for about 50 feet and paral 
lel to the telephone wires for another 
50 feet. Outside the mine, 750 fee 
away, a very loose coupling to either 
the light wires or to the telephom 
wires gave the signals with great i 
tensity. 


When Lightning Flashes Nearby 


A Study of What Electrical Storms 
Mean to the Radio Antenna 


HE relation of the radio antenna 

to lightning or severe atmospheric 

discharges is well worthy of a lit- 
tle thought. This is particularly true 
in view of the more or less popular 
hallucination that an elevated outdoor 
radio antenna will “draw” or “attract” 
lightning. Such impressions may have 
deterred enthusiasts from installing ra- 
dio receiving sets and certainly have 
excited causeless fear in the minds of 
many radio fans and given rise to oc- 
casional objections from neighbors. 

I have heard of two landlords who 
refused to allow their tenants to join 
the throng of radio novices, claiming 
that the conventional aerial wires or 
antenna would seriously endanger 
their real estate. 

With the exception of brief descrip- 
tive advertisements for protective de- 
vices, and publication of the Fire Un- 
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Epitor’s Notre—During the past 
summer more radio antennas were 
exposed to lightning than ever before, 
yet the newspapers failed to record 
the epidemic of fires that the ignorant 
had predicted. An antenna does not 
increase the lightning hazard but on 
the contrary may even reduce it; this 
is well known in a general way. 
Herewith is printed an illuminating 
analysis of the conditions bringing 
about this highly satisfactory result, 
an analysis that is the result of sev- 
eral years’ study of the effects of 
lightning on power transmission lines, 
and lately, of lightning-induced static 
discharges in radio antennas. 











derwriters’ rules, little has been pub- 
lished on this subject. While it may 
not be altogether as interesting as the 


super-regenerative circuit, it is om 
which should be more generally an 
better understood by the radio enthr 
siast, if not the public at large. 

Let us consider what happens 0 
the antenna wire during the lightning 
storm. We will assume an averaf 
single No. 14 B&S wire antenna, 9 
150 feet long including lead-in, 35 fet 
high, and insulated by 50,000-volt 
sulators, and we will also assume! 
thunder storm such as is comm 
during July and August, in most al) 
of our central or eastern states. 
antenna begins to feel the effect 
the storm when it is still a long # 
off. Readjustments of electric change 
in clouds and lightning flashes ev 
two hundred to four hundred miles 
away will cause feeble pulsations, 
electric current in the antenna wit 
These current pulsations are the 
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Jeasant noises from the ra- 
Phy han set, which, in the par- 
lance of the fan, are referred to as 
“static.” é 

These currents which flow between 
the antenna wire and ground are 
caused by electro-static and electro- 

tic induction produced by the 
lightning flashes and shifting of cloud 
. It-is for the major part an 
electro-static phenomenon, which may 
be quite complex because of unequal 
at different areas of the cloud 
and because of unsymmetrical equali- 
zation of charges after a lightning 
flash. An idea of the effect, however, 
can be had by considering the storm 
just approaching the vicinity of the 
antenna. The storm front is usually 
the region of the most severe lightning 
and consequently. the clouds in the 
front of the storm must usually carry 
the more severe charges. 

The condition is shown in figure 1. 
The clouds are, say, 3,000 feet above 
the earth and the front cloud has a 
charge of say 3,000,000 volts to 
ground. This creates an electro-static 
field between cloud and earth and this 
field extends far out beyond the area 
directly under the cloud. The inten- 
sity of the field, however, diminishes 
as the distance increases from the cloud- 
covered area. The curved lines rep- 
resent the electro-static lines of force 
_ in the air dielectric between cloud and 
earth. 

The cloud and earth represent plates 
of amammoth condenser. The plates 
are separated 3,000 feet, and at the 
potential difference of 3,000,000 volts, 
there exists a potential gradient of 
1,000 volts per foot in the air dielec- 
tric between cloud and earth. The an- 
tenna is nearly directly under the 
cloud and is in the region of the most 
intense electro-static field. The an- 
tenna is elevated 35 feet above ground 
and being in an electro-static field hav- 
ing a voltage gradient of 1,000 volts 
per foot, will have a potential to 
ground of 35,000 volts. This exists, 
however, as a bound charge, that is, 

charge is not free to move or 
be discharged while the field of the 
cloud remains constant. 

Now assume that a:lightning flash 
occurs from this charged cloud, to an- 
other cloud or perhaps to earth. This 
will either shift the charge some dis- 
lance to another cloud or the charge 
will be entirely dissipated in discharge 
to earth. This shifting or vanishing 
of the cloud charge takes place with 
the Speed of the flash itself and just 
% quickly the bound charge on the an- 

ha is set free, and will tend to neu- 
tralize by discharging through the 

im wire and to ground. 
Us consider the possible amount 
of electric energy which can in this 
manner be induced on the antenna. 
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If the antenna is 


age which we can consider may ever be 
discharged to earth through the lead- 
in wire is the arc-over voltage of the 
antenna insulators. We previously as- 


A typical lightning discharge 


sumed these to be 50 K.V. The energy 
C E? 
will be equal to where C is the 


electro-static capacity of the antenna 
in farads. The capacitance of the an- 
tenna as previously dimensioned would 
be about .26 milli-mfds. and substi- 
tuting this with the voltage E of 50,- 
000 volts the equation becomes 

.26 x 10—* x 50000? 


2 





energy = 


smillion volt charge 


Figure 1——Diagram illustrating conditions of a 
thunderstorm 


26x 10-° x2.5x 10° 


2 
= .325 joules 
or .325 watt seconds. 

This is really a less significant value 
of energy than the figures would indi- 
cate at sight. Such an amount of en- 
ergy would light a 40-watt lamp for 

8 





of a second. It would 
1,000 

raise a one-pound weight about 3 

inches. If put in terms of heat en- 


ergy it would be equivalent to the heat 


only 


suspended to 
grounded supports the maximum volt- 
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from .00015 grain of coal. Despite 
these insignificant energy equivalents, 
if we consider the time element of the 
induced charge, which is about 10 


10 
micro seconds ( —_—- w= ) the 
1,000,000 
value of .325 watt seconds represents 


a power expenditure of 32.5 kw. 

It may be of interest to see what 
the current value would be if such 
an induced charge were discharged 
from the antenna. To. compute this 
we should know the inductance of the 
antenna. Its natural wave length 
would be about 185 meters and the cor- 
responding natural frequency would 
be 1,620,000 cycles. Substituting this 
value and our capacitance value in the 
equation for distributed inductance and 
capacity which is— 

1 
{= ——— 
4VLC 
we can calculate L to be .09 milli- 
henry. The amount of electro-static 
energy will be equal to the electro- 
magnetic energy, or 


LP 
325 joules = —— 
2 


and from this we find that I must be 
85 amperes current. 

The electro-magnetic induced effects 
on an antenna are produced by the cur- 
rent in the lightning flashes. Dr. 
Steinmetz has calculated the current of 
a lightning flash to be of the order of 
10,000 amperes. There is, therefore, 
a magnetic field of considerable inten- 
sity surrounding the flash, similar to 
the field that surrounds a wire which 
is carrying current. Owing to the 
rapidity of the flash the field builds up 
and collapses in a very short interval of 

1 

time, probably of a second. 
Thus, a circuit sufficiently within this 
rapidly changing electro-magnetic field 
will have a voltage induced on it. 
Probably the greatest effects of this 
nature would be produced by cloud to 
cloud flashes and especially when the 
flash is parallel to the antenna. 

The writer has made a few observa- 
tions of the induced effects during 
storms. When the storm gets within 
about 5 miles there may be sufficient 
voltage induced on the antenna to 
spark over a small air gap inserted 
between lead-in and ground and to 
cause an unpleasant shock to be had 
if the lead-in is touched while one is 
in contact with the ground wire or 
other earthed object. 

These voltages were, of course, of 
momentary duration, probably corre- 


-Tresponding to the time element of the 


lightning flashes. As the edge of the 
storm clouds get nearly over the an- 
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tenna, the condition seems to change 
and the charge on the antenna seems 
continuous. 

A small glass comparison vacuum 
gap which had a spark-potential of 500 
volts was connected between the an- 
tenna lead-in and ground, and it dis- 
charged continuously, though the dis- 
charge was only a hair-like spark and 
was only visible when close up to the 
gap. This small continuous discharge 
was intermittently flashing up to a 
bright bluish green spark coincident 
with lightning flashes. In a recent 
storm this continuous discharge lasted 
about ten minutes and it stopped when 
the rain began to fall. Probably the 
first rain on the antenna insulators 
lowered the insulation resistance suffi- 
ciently to permit the charge to leak 
over the insulators instead of leaking 
off across the gap as before the rain. 
The antenna, however, continued to 
discharge coincident with flashes and 
I counted 78 discharges during a 
storm lasting locally about 45 min- 
utes. In one instance during observa- 
tions, a rather near-by lightning flash 
caused a 1%-inch air gap to spark 
over, representing about 30,000 volts. 

Having discussed the induced ef- 
fects, let us consider the worst condi- 
tion, which is that of a direct stroke of 
lightning on the antenna. Such oc- 
currences are very rare, considering 
the large number of antennas and the 
number of storms that occur. In 
about ten years of interest in this sub- 
ject the writer has known of only 
about six cases of direct strokes, and 
these were mostly cases which involved 
antenna at an unusual height above the 
ground. 

With the usual small antenna as is 
commonly erected for receiving pur- 
poses the probability of direct stroke is 
quite insignificant, though this depends 
to some extent on the nature of the 
surrounding country. 

The average antenna used for recep- 
tion of radio broadcasting presents no 
more of a lightning hazard than the 
electric light or telephone wires which 
enter your house, and surely no one will 
associate these with an invitation for 
lightning stroke. On the other hand, if 
lightning is destined to strike your 
house, whether there is an antenna 
there or not, the presence of an an- 
tenna with proper protective device 
will be a protection rather than a haz- 
ard, for it will serve as a lightning rod 
and divert the flash to ground which 
might otherwise go through the roof 
and cause fire. 

I do not want to convey the impres- 
sion that a house with a radio antenna 
is immune from damage by lightning 
nor that there is not the possibility 
that any antenna may be the target for 
a lightning stroke. Indeed, there is 
always the possibility of anything be- 
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ing struck when there is lightning, but 
it happens rather rarely. 

With the average installation the 
probability of your property being 
struck is not much different whether 
the antenna is present or not. The 
fallacy of the antenna drawing or at- 


Figure 3—Effective lightning arrester 
installation 

tracting lightning will become apparent 
to most anyone after a little reasoning. 

On account of the induced charges 
which are so prevalent and also in view 
of the possibility, even though remote, 
of a direct stroke, it is necessary to 
connect a lightning arrester or pro- 
tector between the antenna lead-in 
wire and ground wire for the purpose 
of carrying lightning discharges or 
less violent induced discharges to the 
ground with minimum chance of dam- 
age to the receiving set, building or 
operator. This protective device forms 
a shunt path for the discharges to 


Figure 2—RCA vacuum type of lightning 
arrester 


ground and prevents the induced volt- 
ages from discharging through the ra- 
dio receiving set with the attending 
danger of starting a fire. 

The protective device should be in- 
stalled in accordance with rules set 
forth by the National Board of Fire 
Underwriters, and the device itself 
should have the approval of the under- 
writers. The writer is using the pro- 
tective device shown in the accompany- 
ing photograph figure 2. This protec- 
tor is made by the Radio Corporation 
of America and is designated as their 
Model UQ-1310. It consists of a 
3/64-inch gap enclosed in a vacuum 
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chamber and having two terminals fo 
connection to the antenna and pati 
wire, and is installed as shown in 
ure 3. It will be noted that a flat 

per strip is installed in addition to the 
usual copper wire for ground conn. 
tion from protector to water and seme 
pipes which are just inside the celly 
window. 

‘Tt is desirable to have the ground 
wire as short and direct as _pogsitf 
and of low electrical resistance, and j; 
should preferably be carried outside the 
building to the earth connection, Thi 
last, however, is not always possibl 
in the case of apartment houses, whe 
the ground wire must be carried insi 
to the nearest water or steam pip. 
This protector can be installed eithe; 
indoors or outdoors, but the outside jp. 
stallation is to be preferred. 

The charges on the antenna are dis 
charged through the protector to th 
ground wire and thus prevented from 
entering the radio receiving set in th 
house. I have observed that the pr- 
tector begins to discharge when tk 
voltage of the antenna charge reachs 
about 350 volts. This insures a ven 
good degree of protection. The pr- 
tector has an insulation resistance of 
over 500 million ohms so that there ca 
be no losses to ground of received n- 
dio signal energy. 

To test this protector for the mos 
extreme duty it might have to pe 
form, which is discharging the currem 
of a direct stroke of lightning, th 
protector was subjected to several di- 
charges from Dr. Steinmetz’s lightning 
generator at the General Electric Com- 
pany’s laboratory. This artificial light 
ning involved discharge current of It 
000 amperes at 120,000 volts, each di 


16 
charge lasting about ———— of 


, 


second. These values of current atl 
duration of discharge compare wi 
with the accepted figures for acti 
lightning. Spark-potential and insule 
tion resistance tests together with i 
ternal examination following the light 
ning tests showed no measurable de 
terioration or damage to the protect! 
which indicate the substantial constr 
tion of this little and yet importa! 
device. This protector affords ptt 
tically the same degree of protect 
as the direct grounding of the antem 
through a lightning switch and has 
advantage of being automatic and * 
quiring no manual manipulation. _ 

In conclusion we can dismiss any ® 
pressions that the usual radio antenn 
is a lightning hazard to life of Pm 
erty, provided a good protectot @ 
suitable ground wire are effectively ® 
stalled and the ground wi 
nently connected to a low- 
earth connection. 
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Factors Affecting the Range of Radio 


NE of the questions almost in- 

variably asked by people who 

see or speak of a radio trans- 
mitter is “how far will it send?” This 
question is entirely justifiable and the 
following brief review of the factors 
affecting the range of radio transmit- 
ters has been prepared in an effort to 
explain the hesitancy which is fre- 
quently shown by radio engineers in 
claiming any specific range for a ra- 
dio transmitter. 

It has become standard practice 
with companies who build radio trans- 
mitting equipment to very carefully 
specify the conditions under which any 
guaranteed ranges can be made and 
even then it is seldom that a con- 
servative company will guarantee 
transmission at all times. 

In the first place a radio transmitter 
will transmit several times as far at 
night as in daylight; it will transmit 
farther on a dark night than on a 
moonlight night. This is due to the 


fact that the sunlight and moonlight 
cause an ionization of the atmosphere 
which results in much greater losses 
than occur when such ionization is not 
present. The greatest ranges are ob- 
tained when the atmosphere between 
the transmitting and receiving stations 


is most nearly a perfect insulator. 
The range depends upon the nature 
of the territory lying between the 
transmitting and receiving stations, the 
greatest ranges for a given power 
usually being obtained over water. 
Any metal, particularly iron or steel, 
lying between the stations will cause 
a loss of signal strength. Such metal 
may either be in the form of artificial 
structures such as buildings or build- 
ing framework, or may be in the form 
of ore deposits. Some sections of the 
country are noted for their poor loca- 
tion for radio reception, and the cause 


of this can usually be traced to this 
reason. 


In many places it is possible to re- 
ceive effectively from all directions 
but one and it is usually found that in 
this direction a metallic structure or a 
metal deposit is responsible for the 
lack of reception. 

A radio station which can be de- 
pended upon for reliable communica- 
tion through the winter months for a 
given range can only work effectively 
during the summer months over a 
'raction of this range, assuming that 
ihe power of the transmitter is not in- 
ised. This is not due to any dimi- 
tution of signal strength, but to the 
Percentage presence of so-called. 
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“static” disturbances during the sum- 
mer months. Static disturbances, 
which result in cracking, hissing or 
grinding noises in the receiver head 
phones frequently sufficient to make 
this radio signal unintelligible, have 
been the subject of investigation and 
analysis for many years during which 
time many attempts have been made to 
determine their origin and means for 
preventing their detrimental effect on 
radio reception. While some very 
special receiving equipments and an- 
tenna systems have been devised to in- 
crease the ratio of signal strength to 
static strength (the so-called “signal- 
static ratio”) the most positive way of 
overcoming static seems to lie in trans- 
mitting sufficient power to make the 
radio signals intelligible even in the 
presence of static. This was the pro- 
cedure followed for example at the 
Lafayette Station in Bordeaux, France. 
which was built by the United States 
Navy Department during the war, for 
reliable communication in the event 
the trans-Atlantic cables were cut by 
the enemy. This station has a capacity 
of 1,200 kw. and its capacity was made 
large primarily to insure trans-Atlantic 
communication during the summer 
months when static is most prevalent. 

The range which is accomplished 
depends also, of course, upon the type 
of receiving equipment which is used, 
and upon the ability of the operator to 
use his equipment to best advantage. 
A receiver with one or more stages of 
amplification will receive stations 
which cannot be heard without such 
amplification, although there is a limit 
to the extent to which amplification 
can be used. It does not serve, for 
example, to overcome static disturb- 
ances, because such disturbances are 
amplified to the same extent as the 
radio signal itself, leaving the signal 
static ratio the same, and therefore, 
not making the message any more in- 
telligible. 

The wave length at which transmis- 
sion is carried on is also an important 
factor in the range which can be real- 
ized with a given power. Energy ra- 
diated at short wavelengths is absorbed 
to a much greater extent than energy at 
longer wavelengths, and for this rea- 
son very long wavelengths, compara- 
tively, are usually used for a long dis- 
tance, such as transoceanic communi- 
cation. 

The personal equation of the receiv- 
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ing operator is of importance. Signals 
which are quite readable to some oper- 
ators are unintelligible to others. 

The number of stations which work 
in close proximity to each other also 
decreases ranges which would other- 
wise be obtainable, for many signals 
which have sufficient strength to be 
easily interpreted are made unreadable 
by interference from other stations. 

In general, therefore, in specifying 
the range of a radio transmitter, it is 
necessary to specify whether transmis- 
sion will be carried on in daytime or 
at night ; in winter or summer seasons ; 
the type of receiver, and the amount of 
amplification which will be used; the 
nature of the country lying between 
the transmitting and receiving sta- 
tions; whether or not uninterrupted 
communication is required or whether 
so-called “deferred service” is satis- 
factory; the wavelength upon which 
transmission will be carried on; the 
kind of transmission desired, that is, 
telephony, continuous wave telegraphy 
or interrupted continuous wave teleg- 
raphy; the vicinity in which the 
transmitter will be located with respect 
to other transmitters, and lastly, but 
by no means of least importance, 
whether or not the range specified, 
even after the foregoing conditions are 
known, shall be a conservative one or 
one which is the maximum which can 
be expected. 

It is impossible, in a very brief dis- 
cussion, to analyze more fully the vari- 
ous factors entering into range con- 
siderations which have been enumerat- 
ed, but the mere mentioning of the ex- 
istence of these factors should be suf- 
ficient to make all of us realize that a 
brief statement to the effect that a ra- 
dio transmitter has a range of, say, 
five hundred miles, is practically mean- 
ingless. 

This does not mean that reliable 
communication cannot be carried on 
over given distances, for a careful con- 
sideration of all conditions will permit 
satisfactory equipment being installed. 
Such equipment will frequently trans- 
mit distances far greater than the rated 
range of the set. For example, a 
transmitter manufactured by the Gen- 
eral Electric Company which is rated, 
under definite conditions, at 175 miles, 
has recently communicated by tele- 
phone over a distance of 4,050 miles. 
This performance was, of course, the 
result of an unusual combination of 
favorable conditions. 

In view of the foregoing, conditions 
should be considered before arriving at 
conclusions as to range. 





Practical Reflex Amplification 


Radio Frequency and Audio Frequency Ampli- 
fication Obtained Within the Same Tube 


the application of a comparatively 

little known circuit to practical radio 
receivers, namely the “reflex” amplifier. 
The essential feature of a reflex amplifier 
is the use of the same tube for both radio 
and audio frequency amplification. 

This arrangement is not really new, be- 
ing described by Bucher in “Vacuum Tubes 
in Wireless Communication,” and by Stan- 
ley in “Principles of Wireless Telegraphy” 
(Volume II). It has been known to the 
English and French for quite some time,— 
but it has only recently been applied to 
amateur receiving sets. The reason for the 
delay may have been the absence of any 
short wave radio frequency transformers. 
Such a condition no longer exists, num- 
bers of excellent transformers are now on 
the market and this no doubt has hastened 
the development of the reflex circuit. 

Similar circuits have been used by the 
English amateurs, who employed plate 
tuning in order to obtain radio frequency 
amplification. In fact, one of these sets 
was described in a recent issue of THE 
Wiretess Ace. (August, 1922, page 74). 
For the benefit of readers of THe Wrre- 
tess AcE, the writer has laid out a few 
reflex circuits which can be built by the 
average amateur. He has not tried all 
the hook-ups shown in the diagrams—but 
has experimented considerably with some 
of the essential circuits and has obtained 
promising results. From his tests he has 
learned a number of interesting things in 
regard to their behavior which will un- 
doubtedly be of interest. 

Generally, most of the radio frequency 
amplifying transformers work well from 
about 250 to 500 meters and are especially 
good for broadcasting reception. However, 


é HE past few months have witnessed 


Reflex amplifier-------- en Sap 


By A. Ringel 


for amateur wave lengths, it is best to 
use plate circuit tuning. The latter is, 
of course, very critical in adjustment and 
is therefore recommended only to the more 
advanced experimenter—who is able to 
calibrate the condenser dials by the use of 
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Figure. 1—Simplest form of reflex circuit— 

single tube used for radio and audio fre- 

quency amplification with crystal detector for 
rectification 


an external buzzer-driven wavemeter. 
Better still is the use of a buzzer modu- 
lated C-W wavemeter, since its tuning is 
much sharper. The amateur should there- 
fore be guided by the above considerations 
in determining which sort of set to con- 
struct—whether he wishes to receive 
broadcasting exclusively—or 200 meters. 
Most of the circuits shown are intended for 
radiophone reception. 

It is impossible to use more than two 
stages of audio frequency in a reflex am- 
plifier, because the loud audio frequency 
signals tend to paralyze the tube as far 
as radio frequency amplification is con- 
cerned. In fact, a radio frequency am- 
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plifier will not amplify an already powerfy! 
signal—it merely amplifies signals which 
are too weak to operate the ordinary de. 
tector. While the reflex amplifier is ny 
particularly wonderful on receiving Jog 
stuff, it will prove its worth on distay 
stations. If loud speaker operation is d. 
sired, an additional external stage of audip 
frequency amplification is required, Aj. 
though another tube may be used as th 
detector, a crystal detector is perfectly 
practicable. 


StmpLe ReEFLex Circuit 


Figure 1 illustrates a combination em. 
ploying one amplifier tube and a crystal de. 
The incoming radio frequency js 
applied to the grid and filament by meay 
of the tuned circuit coupled to the antenm 
coil. It is amplified in the plate circuit an 
then applied to the crystal detector through 
an ordinary radio frequency amplifying 
transformer. The rectified signal, now 
audio frequency, is fed back again to th 
grid of the tube by means of an audio fre 
quency amplifying transformer, amplified 
in the plate circuit, and received in th 
telephones. The tube thus functions both 
as radio and audio-frequency amplifier, 

The reader may ask if the use of audio 
frequency coils in the radio frequency cit 
cuit does not in some way obstruct the pas 
sage of the radio frequency currents, A 
by-pass condenser of .002 microfarad a 
pacity is connected across the primary of 
the radio-frequency transformer, and 
across the phones, and thus provides a low 
impedance path for the radio frequency. 
Usually, the distributed capacity of th 
secondary winding is sufficiently large i 
most audio frequency transformers, so that 
an additional condenser is unnecessary. In 


weeeee one > 


2megoy” wy 200 
or 


¥ V 20/ 




















Tichler coll 
May be 














60-sov 


un 
it B’ Lar 











connecthed 


Figure 2—Two radio frequency stages, a tube detector and reflex back 
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re 1, this capacity is represented by the 
dotted lines across the secondary. Because 
of their comparatively low inductance, the 
radio frequency circuit elements do not ob- 
struct the passage of the audio-frequency 


currents. 


REFLEX AMPLIFICATION 


electrons from the filament, producing a 
fairly conductive path between grid and fila- 
ment, and consequently a _ considerable 
amount of the audio frequency signal is 
absorbed by this shunt path. A better plan 
to stabilize the radio frequency amplifier 
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circuits well in mind, it is not difficult to 
develop the more elaborate hook-ups and 
to understand them. It is well to bear 
in mind that any tube can be used only for 
radio frequency and once for audio fre- 
quency amplification. Any attempt to use a 
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Figure 3—A three-tube reflex amplifier, containing three stages of r. f., crystal detector, and two stages a. f. amplification. Note use of resistances 
in plate circuit of last two tubes to prevent oscillation, instead of stabilizing potentiometer across the filaments as used in first tube 


The adjustments in a set of this sort are 
the same as in an ordinary radio-frequency 
amplifier. The antenna and grid circuits 
are tuned in the customary manner to the 
desired station, and the stabilizing poten- 
tiometer adjusted for optimum signal. A 
good spot is then located on the crystal de- 
tector so that the intensity is loudest. Galena 
is probably best to use because it is the 
most sensitive, although it may not contain as 
many good spots as carborundum. The use 
of a potentiometer for completing the grid 
circuit is not very desirable, since it also 
affects the amount of audio frequency ampli- 
fication. When the slider is in such a position 
as to make the grid positive, the grid draws 
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and prevent oscillations would be to con- 
nect the potentiometer in series with the 
plate and primary of the radio frequency 
transformer. Oscillations are then stopped 
by this resistance. A 200-ohm potentio- 
meter is quite sufficient for most radio fre- 
quency transformers, when used in the plate 
circuit, but one of 1,000 ohms resistance is 
desirable. . 

A vacuum tube may be used as a detector 
if so desired. In that case, the primary of 
the amplifying transformer is in the plate 
circuit of the detector, as in figure 2. 


MULTI-STAGE REFLEX CIRCUIT 
With the elementary principles of reflex 


RF 


tube twice will cause either radio or audio- 
frequency oscillations. 

Figure 2 shows a three-tube reflex ampli- 
fier. The first two tubes are reflex ampli- 
fiers, that is, contain two stages of radio 
and two stages of audio frequency ampli- 
fication. The third is the detector. Re- 
generation back to the receiving circuit 
may be affected from the detector by in- 
serting a tickler coil—as indicated by the 
dotted lines—in the plate circuit. Note 
that an A-battery potentiometer is used to 
stabilize the radio frequency amplifier. 

All the apparatus is of standard make. 
The radio frequency transformers may be the 
Radio Corporation’s model UV1714, and the 
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a commercial reflex amplifier. First r. £. 
stages of audio frequency. Jacks 


—_ ~ is resistance coupled, then two transformer 
or phones or loud speaker on a. f. 
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audio frequency transformers model UV/712. 
The latter is peculiarly suited for this ‘pur- 
pose inasmuch as the secondary has a high 
distributed capacity which obviates the use 
of an additional blocking condenser across 
it. Hard amplifier tubes, such as UV201, 
or WD11—1¥% volt filament—must be used 
in the reflex stages. An ordinary detector 
is satisfactory for the third tube, but a 
UV201 or a WD11 are also suitable. 
Figure 3 illustrates a slightly different 
arrangement. Here, three tubes and a crys- 
tal detector are used. With this hook up, 
we get three stages of radio-frequency am- 
plification, and two of audio-frequency 
amplification—the first radiotron is a radio 
frequency amplifier and the next two are re- 
flex; the telephones are connected in the 
plate circuit of the third tube. The last 


About 607 on. 
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A crystal detects, rectifies the radio fre- 
quency, and converts it to audio fre- 
quency—which is then fed back to the grid 
of the second tube by means of an audio 
frequency transformer. Similarly, another 
transformer is used to couple the audible 
signal to the third tube. The telephones 
or loud speaker may be connected to any 
desired stage by means of jacks. 

An unusual feature in this circuit is the 
radio frequency choke coil which acts as a 
sort of grid leak for the resistance-coupled 
radio-frequency stage. If its inductance is 
of the order of 10 millihenries, the re- 
actance would be of the order of 100,000 
ohms at radio frequencies being received 
(about 1,000,000 cycles). At audio fre- 
quencies its reactance is quite low and 
hence does not impede the flow of audio 
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denser between grid and plate of tubes is 
of 2 microfarads capacity. It should have 
this value since it must serve at audio fre. 
quencies as well as at radio frequencies, A 
choke coil of about 5 millihenries induct. 
ance should be provided in the lead run. 
ning from the crystal detector to the first 
choke coil, in order to prevent any feed 
back of the radio-frequency signal, 4 
250-turn duolateral coil is Satisfactory for 
this purpose, or else a coil of about 4) 
turns of No. 24 DSC wire on a spool 1 inch 
in diameter and 2 inches long. 

The operation of this set is quite 
critical—every condenser should be retuned 
on changing wave length. Therefore it can 
be recommended only to more advanced 
amateurs who have the necessary Patience 
and skill. In order to use this circuit for 
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Figure 5—Reflex circuit using tuned plate circuit radio fre 


Stages r. §. and two stages a. 


radio frequency amplifier feeds the crystal 
detector and the rectified signal is relayed 
back to the grid of the second bulb through 
an audio frequency amplifying transformer. 
The first radio stage is stabilized by means 
of an A-battery potentiometer, and is quite 
satisfactory since there is no audio fre- 
quency present. The last two stages em- 
ploy resistances in the plate circuits for this 
purpose. The only difference in operation 
between this circuit and that described be- 
fore lies in the additional adjustment of 
the crystal detector and in the plate re- 
sistances. The increased intensity of re- 
ceived signal and the greater distance ob- 
tained, however, more than make up for 
these added ‘adjustments. This circuit 
readily demonstrates the advantage in using 
a crystal detector, since now we have three 
stages of radio frequency amplification in- 
stead of two. Jacks may be connected 
across the audio frequency transformers so 
that the telephones may be used in any 
stage desired. 


WIRING OF A COMMERCIAL Tyre OF REFLEX 
AMPLIFIER 


The circuit shown in figure 4 is essen- 
tially that of a reflex amplifier now on the 
market, with some additional modifications 
added by the writer. The first tube is a 
resistance coupled radio frequency ampli- 
fier; the last two provide two additional 
transformer coupled radio frequency stages. 
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ency amplifier and choke coils for audio frequency amplification—three 


ui 
f.—“‘Coto-coil” r. 7 choke coils are suitable for use in place of the tuned circuit 


frequency currents. An ordinary grid leak 
cannot be used here since it would seriously 
reduce the amount of audio frequency am- 
plification. A stabilizer is used only on 
the first tube. If loop reception is desired, 
the receiving circuit is disconnected and a 
loop substituted across the terminals in- 
dicated in figure 4. Of course, all the tubes 
are hard amplifiers. 


REFLEX Circuit Usinc CHOKE Com AND 
TuNeD PLaTe AMPLIFIER 


In all of the above described hook ups, 
ordinary radio frequency amplifying trans- 
formers are used. However, the more en- 
terprising amateur may employ the tuned 
circuit type, wherein either the grid or the 
plate circuit is tuned by means of con- 
densers connected across the coils. 

Figure 5 illustrates a rather novel form 
of reflex amplifier, somewhat analagous to 
a choke-coil coupled amplifier. The gen- 
eral features are the same as in the hook 
ups described—the main difference being 
in the fact that there is no transformer 
coupling between amplifier stages. This 
circuit is suitable for radio frequency choke 
coils such as are manufactured by the 
Coto-Coil Company. In that case, no con- 
densers are required for tuning. If ordi- 
nary coils and condensers are used, the 
coil should consist of about 60 turns 
of No. 24 DSC wire on a 2-inch 
tube. Note that the coupling con- 


C. W. reception, an external heterodyne 
oscillator should be provided. 
CONCLUSION 

The reflex amplifier is one of tremendous 
possibilities and it is surely worth while 
for the amateur to acquaint himself with it 
The circuits are essentially the same as 
those in everyday use. There is nothing 
startlingly new or original. All the appare- 
tus employed is‘of standard types readily 
obtainable on the market. The very fact 
that it saves the use of additional tubes 
is enough to make the amateur welcome tt 
with open arms. 


The Best Receiving Antenna 


‘THE fundamental laws governing 
the best form of receiving antenna 
were worked out long ago, particularly 
(in popular form) by Dr. Austin of 
the United States Navy, and they att 
simple indeed. Here they are, & 
pressed in non-technical language: 

1. The higher the receiving antenna, the 
stronger the signal. 

2. The “height” of an antenna is the dis 
tance above ground of its “middle 
point.” 

3. For any particular wave length, thet 
is a best over-all length for the #® 
tenna. 


(Continued on page 77) 
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was originally written, amateur radio 
work in Australia has progressed con- 
siderably, and although the restrictions have 
not been lifted at the time of writing, there 
are signs from time to time which show that 
the efforts of the various organizations are 
beginning to have effect. During the month 
of July a conference was held by the re- 
presentatives of each of the interested parties, 
to discuss the regulations now in force. It 
was suggested that in the future transmitting 
licenses be granted to bona-fide experimenters 
who had attained the age of 18 years, and 
who had passed a suitable examination, also 
that the annual license fee be reduced to 
$5. Although at the time nothing definite 
was arrived at it goes to show that the 
amateur is at last being recognized, and that 
his claims are being considered with less 
prejudice than before. Just recently a con- 
ference was held among the amateurs to 
discuss the best methods of putting their 
claims before the authorities. It was sug- 
gested that a central body be formed, con- 
sisting of delegates from each organization, 
and that this body be named the New South 
Wales Association of Radio Societies. The 
idea being that one powerful body would 
have a greater chance of obtaining a hearing, 
than if each organization sent a separate 
deputation, therefore it is most likely that 
these conferences will yield some results that 
will favor the amateurs generally. 
Organizations are springing up rapidly 
everywhere; to mention a few. The Military 
Radio Association of Sydney, and the’ Metro- 
politan Radio Club of Sydney. These two 
clubs are making rapid progress. Lectures, 
exhibitions, and various other activities are 
on the ambitious programs of these two 
organizations for this year. The latest and 
most up-to-date apparatus is to be installed 
as soon as sufficient funds are available. The 
Military Radio Association is a combination 
of military and civilian interests. It has the 
opportunity of developing into the foremost 
club in Australia, being unhampered to a cer- 
tain extent by the usual hindrances of the 
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System of experimental station of C. D. Maclurcan 


Amateur Radio Activities 


By J. S. Kemp 


general amateur organization. Recently this 
club reported for the first time in Australia, 
the Aerial Derby held in Sydney annually 
by the Australian Aero Club. A % kw. 
Marconi pack set was taken out to the flying 
ground, and an aerial rigged, and as the 
results were obtained they were transmitted 
immediately to the “Sydney Evening News” 
office and published. This stunt was very 
successful, and is a “feather in the cap” of 
this young organization. A dance was also 
held during the last month to raise funds 
for apparatus, and it was intended to trans- 
mit the music from C. D. Maclurcan’s station 
seven miles distant, to be received, amplified 
and thrown into the hall with sufficient 
strength to dance to, but unfortunately that 
pest of radio work, atmospherics interfered 
to such an extent that the attempt had to 
be ‘abandoned after all the previous tests 
had proved successful. The receiving in- 
struments were kindly loaned for the occa- 
sion by the representative of the Magnavox 
Company of America, who also supplied an 
expert to handle them. Not to be outdone 
the Metropolitan Radio Club is organizing a 
radio exhibition to be held in the near future 
for the first time in the history of Australian 
amateur work, and it promises to be very 
successful. 


Now a word about the oldest established 
Wireless Institute of Australia. This In- 
stitute was established in 1910, and enjoys 
the distinction of being the first body of its 
kind to be formed in the British Empire. 
It has branches in all the capital cities of 
Australia, and has a total membership of 
about 300 which is being rapidly added to 
each year. It is the official mouthpiece of the 
amateurs at present, and its views and deci- 
sions, are respected by all. Each of its 
branches has a transmitting station, from 
which news of interest to local amateurs is 
broadcasted regularly. Radiophone work has 
improved very much. The Government 
station at Melbourne radiates speech occa- 
sionally. C, D. Maclurcan of Sydney, and 
the Amalgamated Wireless, Ltd., of both 
Sydney and Melbourne, providing regular 





Receiving and transmitting sets used by Mr. Maclurcan 


in Australia 


phone concerts much to the benefit of the 
amateur who now has more than spark 
signals to interest him. 

C. D. Maclurcan is one of the foremost 
of the Australian amateurs doing much valu- 
able work. He possesses something so rare 
at present in Australia, namely a transmitting 
license, and his station has created what is 
believed to be a world’s record, the C. W. 
signals being heard 1,400, and telephone 1,100 
miles, respectively, using only 8.1 watts 
power. Efficient and effective transmission 
with the minimum of power necessary over 
large distances is the aim of Mr. Maclurcan, 
and his experiments in this direction have 
been very successful. The transmitting set 
has been considerably improved since the last 
article was written by me. The ten Marconi 
V24’s have been replaced by three “Radio- 
trons” five-watt power tubes, UV-202 and 
the circuit has been altered from the Heis- 
ing or Shunt System—wherein five valves 
were used as oscillators, and five as modula- 
tors—to that of the grid control method, 
which uses all tubes in parallel as oscillators. 
The tubes are operated with the filament 
voltage reduced from 7.5 to 6, so that the 
total output of the three is really only equal 
to that of two tubes fully loaded to prolong 
the life of the tubes, which are unprocurable 
in Australia, in the event of a burnout. The 
filaments are heated by alternating current 
transformed from 240-volt A.C. mains, and 
the plate voltage is supplied by a 300 volt 
D.C. generator, belt driven by a % hp. in- 
duction motor. The input plate current is 
30 milli-amperes, so that the power supplied 
to the plates is exactly nine watts. The 
aerial is of the sausage type, and consists of 
four No. 18 gauge copper wires equally 
spaced around 2'4-foot wooden hoops, 
spaced fifteen feet apart. Each span is 100 
feet, making a total effective top of 200 
feet. 

The end of each span is elevated by a 25- 
foot mast. The lead-in is taken from the 
center and consists of four No. 18 gauge 
wires on 12-inch hoops. The natural wave- 
length of the aerial is 325 meters, and the 
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capacity to earth .001 mfd. The capacity to 
the counterpoise is .00066 mfd. A tuned 
counterpoise is used in conjunction with the 
water pipe earth. It will be noted that the 
capacity of the aerial to the counterpoise is 
.00066 mfd., while to earth it is .001 mfd. 
Therefore, it is apparent, that if both earth 
and counterpoise are to work in conjunction 
on the same wave length a loading induct- 
ance must be inserted in series with the 
counterpoise to bring its natural period up to 
that of the aerial and earth. When this ad- 
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of radio-frequency is much more efficient as 
regards signal strength, than two stages of 
audio frequency and I would strongly ad- 
vise the adoption of the same in all valve sets. 
A popular concert is broadcasted from this 
station every Sunday night from 7.30 P. M. 
to 9.30 P. M. 

It is needless to say that these concerts 
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2,000 miles, and although the sj 
received at strength 6, they were 
unreadable by fierce atmospherics, Signals 
from this station have just recently been me. 
ceived with readable strength during the 

in Melbourne, a distance of about 600 
using a maximum power of 8.5 and minimum 
of 3.2 watts. The results of these tests there. 
fore surpass even the splendid results 
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Circuit diagram of the transmitting and receiving circuits used by Mr. Maclurcan 


justment is correctly made the radiation in- 
creases considerably due to the lowering of 
the ohmic resistance thus caused. 


In this instance the radiation was increased 
from 600 milli-amperes to 900 milli-amperes. 
The counterpoise consists of four wires 220 
feet long, and 4 feet apart, supported on three 
12-feet spreaders—one on each of the three 
masts—and spread directly under the aerial 
about ten feet above the ground. The lead- 
in is taken from the center, all wires in- 
cluding the lead-in being well insulated. The 
respective heights of the three masts are, 
main mast 80 feet, and the two supporting 
masts 25 feet each. 

The receiving set has been very much im- 
proved by the addition of a stage of radio- 
frequency amplification. The latter instru- 
ment using a V-24 valve, as transformer 
coupled to the detector valve, and with 100 
volts on the plate gives a remarkable in- 
crease in signal strength. As an instance 
of the efficiency of this instrument, one 
evening certain signals could be copied twenty 
feet away from the phones, using a detector 
and two stages of audio-frequency amplifica- 
tion. When the radio-frequency amplifier 
was switched in, the increased signal strength 
enabled them to be read at a distance of 70 
feet. Personally speaking I think a stage 


are very much appreciated, and enjoyed by all 
who listen to them. During the recent tests 
with New Zealand, a distance of 1,400 miles, 
the telephony was received clearly, and the 
C. W. very loud on four consecutive nights. 
The power used varied between a minimum 
of 8.1 watts, and a maximum of 8.7 watts, 
the maximum antenna current being 1.1 
amperes, and the minimum .46 ampere. The 
plate voltage varied between 270 volts and 
280 volts. The filament voltage was kept 
constant at 6 volts. The receiving stations 
in these instances used only one tube—one 
aerial being only 15 feet high and 80 feet 
long—truly a remarkable performance for 
such low power. I have personally seen the 
letters of official verification, and therefore 
can state that these statements are not fairy 
tales. Such results speak volumes for the 
effective management of this station. It has 
been found by experiment that the grid con- 
trol method is the most suitable for low 
power transmission. It has just come to my 
knowledge that C.W. signals from this sta- 
tion have been received 2,100 miles from 
Sydney using the same power, and I have 
personally seen the radio-telegram acknowl- 
edging the receipt of the messages. The ship 
station was using one expanse B valve and 
was 100 miles north of Darien Radio in 
the tropics at the time, a distance of about 


tained during the New Zealand tests. The 


_heterodyne wave-meter built to the specifica. 


tions of R. W. Goddard has proved to bea 
very efficient and accurate instrument, Lyons 
and many other high power stations being 
received with audible signal strength, and 
considering the distances covered it goes to 
show that this instrument is a very valuable 
one to have in a station. 

The prospects of the amateur have im- 
proved very much this year, and it is only 
hoped that they will continue to do so io 
the future. Our numbers are rapidly in- 
creasing, and as soon as the ridiculous restric- 
tions now in force are removed, amateur 
radio work will go ahead with leaps and 
bounds. Even the local newspapers have 
been bitten by the “radio-bug.” The “Eve 
ning News,” of Sydney, now publishes a cob 
umn or two every Saturday which contains 
valuable information for the amateur, and 
also gives the general public an inkling of 
the activities of the radio amateur. During 
the month of August the first Australian all 
wireless weekly made. its initial appearanee 
containing much valuable news and inform 
tion to amateurs, and all those interested in 
radio. Let them all come because we 
Australian amateurs need all the advertising 
it is possible to get. It may be of interest 
to the amateurs of America, and other 
countries to know that negotiations are pro 
ceeding for the erection of a high power 
station in Australia, capable of communicat- 
ing with the rest of the world. The cost of 
erection, etc., will be in the neighborhood of 
$4,000,000. The Amalgamated Wireless Ltt. 
of Australia, holding 499,999 shares, and the 
Commonwealth Government of A 
500,001 shares, making in all a total of 
1,000,000 shares of which the Commonwealth 
holds a majority. 


No Amateurs in Sweden 


Oe to Government regulations 

in Sweden, nothing has been done 
so far to stimulate popular interest in 
amateur radio telephony, according to 
William L. Peck of the American con- 
sulate, Stockholm. The use of radio 
apparatus is controlled by the Royal 
Telegraph Board; private firms may 
use it under license, but they have not 
availed themselves of this right. 


The single Swedish firm manufac- 
turing radio apparatus and parts has 
supplied considerable quantities to the 
Swedish Government. The factory is 
comparatively small, but arrange- 
ments have been made for its expan- 
sion should circumstances warrant. 

Swedish electrical dealers have for 
some time been trying to obtain 
modification of the regulation which 


forbids the use of radio apparatus by 
amateurs, but so far without 
Should its use by individuals be & 
mitted there would be a good matt 
for wireless goods in Sweden, owilg 
to their interest in all things eléctn 
and the short -listances between cities 
in Sweden and cities in neighbonm 


countries. 
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40 Amateurs Heard in England 


Stations in Six Districts Copied During the 1,200 Mile Preliminary Tests—Extensive 
Preparations Madeby Amateurs of America, Englandand Francefor Two-way Work 


URING the 1,200 mile qualifying trials 
D for the trans-Atlantic tests of amateur 
transmitting stations, conducted by the 
American Radio Relay League, more 
American amateur stations were heard in 
England than were heard during the entire 
tests of 1921. 

The qualifying tests were held during the 
latter part of October and the first part of 
November, and up to the time the forms 
for this issue of THE WmRELEss AGE were 
closed, forty American amateur stations 
had been heard by English amateurs either 
during the preliminary tests or on subse- 
quent Saturday nights. The fact that num- 
bers of American stations were heard by 
the English on Saturday nights—Sunday 
mornings—does not mean that the air for 
long distance transmission was any better 
on that particular night than on any other 
night of the week, but simply that the Eng- 
lish sat up all night in order to listen for 
American signals. The difference in time of 
five hours enters seriously into consideration, 
seriously so far as the English are con- 
cerned, their time being five hours ahead. 
It has been found that signals from Ameri- 
can amateur stations are strongest in Eng- 
land between the hours of 2 and 3 a. m., 
G. M. T., corresponding to 9 and 10 p. m., 
New York time. During the time that Paul 
F, Godley was at Ardrossan, Scotland, in 
December, 1921, he reported that signals 
were always best at this particular time 
of the night, and it was ‘not possible to 
hear any American stations before mid- 
night. 

Although the best radio conditions had 
not yet arrived at the time of the prelim- 
inary tests, English amateurs succeeded in 
copying, as before stated, over forty Ameri- 
can stations. Obvious errors in the call 
letters of some of them reduced the actual 
verified list to forty and these stations are 
as follows: 


The finals of the trans-Atlantic tests for 
this year were scheduled to take place be- 
tween December 12th and December 21st, 
during which time all the amateurs who 
qualified in the preliminary tests were given 
a separate period of transmission with a 
definite code word in order to preclude any 
error in reception, and definitely fix the 
identity of the transmitting station. Over 
325 stations qualified with a 1,200-mile over- 
land record, and as it was not possible to 
give each one of these stations a separate 
period, as was done last year when only a 
few qualified, they were divided into classes, 
each class transmitting, for fifteen minutes 
each night during the tests. 


In the case of the American amateur ‘sta- 
tions which did not qualify with a 1,200-mile 
record, a free-for-all period was arranged 
also for fifteen minutes on each night, De- 
cember 12th to 21st. In transmitting these 
stations will merely use the word “test,” 
which is to be transmitted three times, then 
the call letters of the station transmitted 
three times, this procedure to be followed 
for fifteen minutes each night in accord- 
ance with the general plan as worked out 
by the American Radio Relay League. 


A complete - list of American stations 
heard in England during the final tests will 
be published in the February issue of THE 
Wrretess AGE. 

As transmitting across the Atlantic is 
now more or less an accepted fact due to 
the successful transmission of several 
American stations on a definitely arranged 
schedule, the great interest in these tests 
centered, of course, around the attempt of 
English and French stations to transmit to 
America during the period between Decem- 
ber 22nd and December 3st, inclusive. Up 
to the time of these tests, no signal from 
an amateur station in Europe had ever been 
heard in the United States, and consequent- 
ly thousands of American amateurs sat up 


night after night between the hours of 7 p. 
m. and 1 a. m., listening for signals from 
amateur stations in England and France. 
As this issue of THe Wrretess AcE was 
practically complete and off the press before 
the conclusion of these tests it was not pos- 
sible to give the results of them in this 
issue, but they will be given ay in the 
February. issue. 


The interest among American and English 
amateurs has been great and on both sides 
of the ocean untold effort and a great deal 
of money has been put into making two-way 
amateur communication across the Atlantic 
Ocean a regular service, and it is to be 
hoped therefore, that the efforts of the 
amateurs have been successful and that by 
the time this issue of THz Wrretess AcE 
is ready for distribution to its readers, that 
the amateurs of two continents will have 
successfully exchanged greetings and mes- 
sages of good-will and that the bond of 
friendship existing between them has been 
greatly strengthened as a result. 


Up to the time of these tests there did 
not exist an amateur station in England 
of sufficient power to transmit short wave 
signals to America, but due to the enter- 
prise of the Manchester Wireless Society 
which is affiliated with the Wireless Society 
of London, a special permit was secured 
from the postmaster general of Great Brit- 
ain, which authorized the erection and 
operation of a 1 kw. tube station. And it 
is this station probably upon which the 
American amateurs are basing their hopes 
of two-way communication between the 
amateurs of Europe and America. At the 
time this issue went to press applications 
were pending with the postmaster general 
for permits for one or two additional tube 
stations of power sufficient to transmit to 
America on short waves, under favorable 
conditions, but the outcome of these addi- 
tional undertakings is not known at this 
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writing. The English amateurs, backed by 
the Wireless Society of London and other 
societies throughout England, are, how- 
ever, sparing no effort and no expense to 
make the undertaking successful and prac- 
tically the entire scientific fraternity of 
Europe is watching the effort to effect two- 


way communication and is hoping for the | 


best. 

The tests aroused great interest in France, 
surprisingly great in view of the fact that it 
was only this year that the French Govern- 
ment allowed amateur use of transmitting 
apparatus. The success of the tests of the 
year before, between the United States and 
England, stimulated the French amateurs, 
and in October a committee, the Commité 
Francais des Eissais Transatlantiques, was 
formed to co-ordjnate the efforts of the 
French. The committee consists of Dr. 
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Corret, president, member of the Société 
Francaise d’Etude de T. S. F., of the Amis 
de T. S. F., and of the Radio-Club de 
France; M. Hémardinquer, secretary; and 
Messieurs Deloy, Givelet, Jacquot, Le Mée, 
Roussel, Waddington, Quinet and Vagne, 
each one of whom are members of one or 
more of the three French radio organizations 
named above. 

Besides transmitting several suggestions 
to England, the United States and among 
themselves, the French pledged themselves 
to secure the co-operation of a commercial 
transatlantic station in transmitting results 
of the tests. Last year the results of the 
tests were made instantly known through 
the great transmitters of New Brunswick 
and Carnarvon. 

The French committee, realizing that their 
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amateurs have not had the time to familiar, 
ize themselves with reception in the nei 
borhood of 200 meters, prepared a brochure 
containing technical details of short-waye 
apparatus, which is offered at a price of one 
franc, and is obtainable from the three 
French radio societies. 

Still another step taken by the committe 
was the explanation of the situation to the 
French Administration of Posts, Telegraphs 
and Telephones, so that amateurs whose 
transmitting licenses had been dated to 
in effect on January 1, 1923, would be able 
to transmit prior to that date, for the purpos 
of the tests. The committee, which has 
headquarters at 19 Boulevard de la Repub. 
lique, Versailles, ‘made available to all ip. 
terested the full details of the hours ang 
conditions of the tests. 


Portable Transmitter in Winnipeg 


Experimenter Uses 15-Watt Radio Telephone Trans- 
mitter on Moving Automobile and on _Canoe— 
Louise Lovely Makes Speech Over the Motor Set 


INNIPEG recently succeeded 
W:: making itself, heard all over 

Canada, directly and indirectly, 
by means of a radio telephone trans- 
mitting set installed in an automobile 
by L. V. Salton. The set operated suc- 
cessfully while the machine was in mo- 
tion, which was in itself sufficiently 
novel to attract attention, while to make 
the feat even more prominent Louise 
Lovely, the well known motion picture 
star, who happened to be in the city, 
was persuaded to make the first speech 
over the set. 

Reports from listeners show that 
Miss Lovely was heard at distances of 
75 miles and over, and the news of the 
feat spread rapidly in Canadian wire- 
less circles. 

The transmitter used consisted of a 
15-watt set of special design. Power 
was furnished by a 450-volt generator 
driven by the fan belt of the automobile 
engine, with an auxiliary set of B bat- 


teries, and an 8-volt storage battery for 
lighting the filament. The output from 
the generator was filtered by means of 
choke coils and condensers. 

The greatest difficulty that had to be 
overcome was the matter of an efficient 
ground, without which sufficient radia- 
tion could net be obtained. Consider- 
able experimentation was necessary in 
order to solve this problem, and the 
form finally taken by the antenna part 
of the outfit consisted of a double loop 
aerial, with the frame of the car as 
ground. This was in effect a multiple 
tuned antenna and counterpoise, and 
the radiation secured when the three 
parts of the antenna system were prop- 
erly balanced was entirely adequate. 

In addition to the transmitting equip- 
ment, the car also carried a compact 
regenerative receiver with two steps of 
audio frequency amplification, attached 
to a single telephone receiver unit, 
which was used as a loud speaker. The 





L. V. Salton operatin 
station installed aboar 


a canoe. (At right) Louise Lovely, 


movie star, operating the set in an auto 


his radio transmitting and receiving | 





results of this equipment also were 
satisfactory, broadcast programs being 
distinctly heard in the interior of the 
sedan while the car was moving through 
noisy traffic in the streets of Winnipeg. 

Encouraged by the successful work 
of this equipment in the automobile, 
Mr. Salton determined to make tests 
with it on his canoe, and again it proved 
possible to send and receive over con- 
siderable distances. In the canoe in- 
stallation, however, it was necessary to 
use 350-volt B batteries in place of the 
generator, as obviously no power was 
available to run the latter. 


For receiving, a simple crystal de 
tector was sufficient, as the water in 
which the canoe floated presented a per- 
fect ground. 
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Improving the Quality of a Receiving Set 


about the single circuit tuner and its 
broad tuning—by those who are sup- 

rting their famous “fifty-knob” three- 
circuit receivers it must be said of those 
wise manufacturers who are making the 
single circuit tuner and dispensing with sev- 
eral knobs and dials that they are meeting 
the public demand. Who would buy a 
phonograph if it was necessary to turn ten 
knobs and dials before a record could be 


played ? Very few, if any. 


Paves sn of what is being said 
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Figuret 


A single-circuit tuner properly operated is 
as efficient as any other tuner that can be 
constructed and is much more simple in 
operation. No degree of efficiency is sacri- 
ficed in bringing about the simplicity of op- 
eration. 

An amateur who wishes to sit up all 
night tuning in other amateurs hundreds of 
miles away, just for the glory of it, can 
probably do much better with sixty-five 
knobs on his tuner—but it is criminal to 
sell the novice or radiophone listener a 
receiver with a Coates safe combination. 
It is in most cases merely a temporary sale, 
as it will either land back on the shelf or 
the service required will eat up the profits. 


“B” Batrery Noises ELIMINATED 


Much has been written regarding the 
noises Originating in the “B” battery which 
races through the tubes in much the same 


‘ P 


” battery, 


By Ray Dio 


fashion as static does. Many have blamed 
“static” for noises which could be heard 
with the same intensity with the antenna 
disconnected. Regardiess of how well a “B” 
battery is constructed it will be noisy when 
it is fairly well run down and has been 
in use for a considerable length of time. 
This means that no matter what type of 
“B” battery you purchase if you use it “too” 
long you are bound to get “B” noises—un- 
less a special type of circuit is employed. 
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figure 3 


“B” Battery Noise Trap 

By referring to figure 1 you will note 
the plate circuit of an ordinary receiving 
circuit. Around the “B” battery shunt a one- 
microfarad condenser and a 5,000 ohm 
resistance unit, such as the RCA UP 1719. 

The theory of operation is as follows: 
The battery noises must be caused by either 
a momentary decrease or increase in voltage. 
These fluctuations are to some extent similar 
to a quick succession of actual breaks (or 
opens) in the plate circuit. Now with the 
shunt circuit described these fluctuations are 
absorbed locally—in the immediate battery 
circuit comprising the condenser and the re- 
sistance unit. The .002 condenser of a good 
grade should always be shunted across the 
entire “B” battery circuit as shown by the 
dotted lines; i. e., from plate to filament. 

“A” Battery NOISsEs 


Sounds funny, but it is the truth. I have 
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Figureo 


Figure 7 


“B” battery and radio frequency traps 


traced these parasitic noises down very 
carefully in the last six months and have 
provided for every ailment of the telephone 
receiver. When the “A” battery is per- 
mitted to run down too low it gives off the 
same noises as the “B” battery does, with 
the exception that they seem to be more 
easily traced to the “A” battery, as they are 
not so erratic. These noises are probably 
generated in the same way that the “B” 
battery noises are and I have found that 
they can be suppressed to a considerable 
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extent by applying the same absorbing cir- 
cuit. This is shown in figure 2. A 1,000- 
ohm Ward-Leonard resistance unit is 
shunted across the storage “A” battery and 
a .01 mfd. condenser is also shunted to it. 
When a potentiometer is employed the 1,000- 
ohm resistance can be eliminated. 


PHONE CONDENSER 


It is advisable to shunt a variable con- 
denser across the telephone receivers having 
a capacity of .001. This is shown in figure 
1 by the dotted lines around the telephone 
receivers proper. This provides a path for 
the radio-frequency currents. 

Since current equals voltage divided by 


resistance; i. e., I=—, the current absorbed 
R 

or wasted by the shunt resistance of 5,000 

ohms around the 22-volt battery is prac- 

tically negligible. 


Loud speaker 








figure 8 


Circuit arrangements to clear up distortion and improve signal audibility in radio reception 
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22 
I=>——-=.0044 amperes. 


5000 
In the case of the “A” battery— 
6 


I—=——-=.006 amperes. 
1000 
In the case where .the 300-ohm potentio- 
meter is employed— 


—=.02 amperes. 
300 


The “A” battery, of course, could stand 
a much larger drain than this, however, it 
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amplifier unit—regardless of the type—the 
radio frequency traps shown in figure 4 are 
suggested. On a cardboard tube four inches 
in diameter by four inches long wind one 
inch of number 28 single cotton covered 
wire one-half inch from the end. Then 
wind another inch of winding one inch from 
the first winding. This will be spaced one- 
half inch from the other edge. The wind- 
ings should be connected so that they op- 
pose each other and each one shunted by 
a .002 fixed condenser. 

When this trap is inserted it is absolutely 
necessary to use a .001 variable condenser 


first stage 
amplification 
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Second Stage 
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audio frequency amplification, design , 
power amplifying circuit with the same 
hook-up throughout using a 5-watt 
mitting tube in the third stage. The y, 
should not be less than 120 on the Plate at 


any time. 
Power AMPLIFIER FOR Loup Spraxms 


Telephone receivers of any design shoul 
never be connected in the plate circuit of , 
power amplifier. The telephones will yp. 
doubtedly be damaged. In most cages the 
telephone receivers become “open” in the 
windings and it is impossible to repair them, 
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Fraure 9 


’ Circuit diagram, including various refinements, of a receiving set consisting of a detector and two-step a. f. amplifier with power amplifier added 


is not considered good practice to make the 
resistance value too small in the “B” battery 


circuit. “BRB” BATTERIES 


The average life of any good “B” (dry 
cell) battery is from six to twelve months, 
depending on the way the battery is handled 
by the user. Many experienced radio men 
short “B” batteries, as a flash test for volt- 
age, and expect the battery to live its normal 
life. By short circuiting a “B” battery, 
where the capacity is low and the voltage 
high, a considerable portion of the total 
energy is wasted. 

Again, in wiring up “B” batteries with 
switches and contact points so that any 
voltage can be cut in the circuit at will, 
many overlook the fact that this switching 
device shorts the “B” battery every time it 
is operated. 

This is clearly shown in figure 3, where 
the switch points are shown mounted on the 
panel too close together and as the switch 
lever is moving from point number 1 to 
point number 2 a short occurs. This shorts 
the célls between those taps, and as they 
die prove a total resistance to the passage 
of current from the other cells in the bat- 
tery unit. 


Rapio FREQUENCY CHOKES TO INPUT OF 
AMPLIFIER 


In order to prevent the radio frequency 
currents from entering the windings of the 


shunted across the plate and filament as 
shown in figure 4, to provide a good path 
for the radio-frequency currents. 
provides a means of keeping the radio-fre- 
quency currents from having to pass 
through the primary of the audio-frequency 
transformer. Of course, they merely go 
through the capacity. 


REDUCING STATIC AND OTHER ANNOYANCES 


The General Electric Company has 
adopted a very effective method of reduc- 
ing the static and extraneous noises common 
to many receiving circuits, either originat- 
ing in the set itself or from some local gen- 
erating source by shunting a 400,000-ohm re- 
sistance unit across the secondary of each 
amplifying transformer. While the audi- 
bility of the signals is slightly reduced, the 
lower frequency currents produced by static 
and other parasitic enemies of radio is re- 
duced to a far greater extent than the signal. 
Connections are shown in figure 6. 


Two Sraces Aupio Freguency THE Limit 

After the second stage of audio frequency 
amplification is constructed and added to 
the receiver the “bucket is full,” soto speak, 
and a third stage will not result in greater 
amplification of ,signals as the amplifying 
tube will not stand the input—in other 
words—the amplifying tube cannot handle 
that amount of energy. 

If it is desired to add another stage of 


The trap. 


Usinc Receivers WitH Power AMPLiFim 
The author found that the telephone re 
ceivers could be used in the power amplify- 
ing circuit if the output of the amplifier was 
first connected to the secondary of an ordi- 
nary amplifying transformer and the pti- 
mary to the telephone receivers. This acted 
as a step-down transformer and there was 
practically no loss of signal strength; how- 
ever, reception is much clearer as the result 
of this practice and is strongly recom 
mended when two stages of amplification 
are in use. See figure 7. ; 
If connected as shown in figure 8 it i 
an easy matter to throw the set onto the 
telephone receivers or the loud speaker. 


THe CoMPLeTE CiRcUIT 


By first glancing at the complete circul 
one will imagine that there will be a thor 
sand and one dials and knobs on the receive. 
However, every one of these additions § 
in the form of fixed units and it is m 
necessary to touch them after they are one 
installed in the receiving circuit. 

Figure 9 gives the complete circuit whet 
the ordinary signal circuit receiver ® 

A variable condenser (23-platt 
vernier) is in series with the primary 0# 
variocoupler between the antenna 
ground. The input of the receiver 
directly from the primary of the variocalr 
ler. The secondary or rotor of the vale 
" (Continued on page 79) 
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Properties of Vacuum Tube Filaments 
and Means 


able element in the radio set, whether 

it is receiver, transmitter, wave meter 
or what not. At the same time, unfortunate- 
ly, it is one of the most expensive elements. 
It is therefore of particular interest to the 
amateur or experimenter to keep track of all 
safety measures advanced for the opera- 
tion of tubes as it means dollars and cents 
to him. , 

The amateur who operates tubes desires 
to get the maximum possible output from 
them, whether in the form of signal audibil- 
ity or radiation current. However, if he is 
a good amateur he will not take all he can 
for he soon finds that the extra output he 
gets is altogether out of proportion to the 


Te vacuum tube is the most perish- 


Watts Radiated * from Tungsten ay mea 
various diameters and at various - 
pba calculated from LA 


Figure 1—Graphs of radiated energy in watts 
from tungsten filaments of various diameters 
at various temperatures 


extra expense involved. He will therefore 
want to make the best compromise and en- 
deavor to secure the maximum output con- 
sistent with reasonable cost. 

The vulnerable point in most tubes is the 
filament and the cause of the failure of 
most tubes is excessive filament. current. 
An understanding of the properties of tube 
filaments and a knowledge of some of the 
results obtained from an analysis of these 
Properties leads to methods which will en- 
able prolongation of the life of the tube. 
} Properties will be discussed and 
Mlustrated by curves and methods of opera- 
tion Suggested. 

The filaments of most vacuum tubes are 
— of tungsten wire. The manu- 
acturers generally give the constants at 
Te & the tube is supposed to be worked. 

ne filament constants are generally the ter- 
minal filament voltage and filament cur- 
rent. Thus the operating filaments of UV- 

tube, a S-watt tube, are: 

Nament terminal voltage: 7.5 volts. 

1 a: 2.35 amperes. 

actual working constants are 
thosen to’ give the maximum output at a 


for Prolonging Tube Life 


By Jesse Marsten 


filament temperature designed to give max- 
imum life. This temperature is called the 
“safe” temperature. 

The power expended in the filament goes 
toward heating it to incandescence, as a 
result of which there is an emission of neg- 
ative electrons from the filament. The rate 
at which these electrons are emitted depends 
upon the temperature of the filament which 
in turn depends upon the power expended 
in heating the filament. The power ex- 
pended in the filament, its temperature and 
the rate of electron emission are related to 
each other by definite laws graphically 
shown in figures 1 and 2. 

Curve 1 shows the relationship between 
the amount of energy consumed by the fila- 


it ag 
Electron Emission fram Tungsten Filament 
of Various diameters and at various tempera- 
tures calculated trom 1 =34+10°VT &- tiga 
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Figure 2—Graphs of electronic emission 
foun tungsten flaments of various diameters 

at various temperatures 

ment and its temperature. This relation- 

ship is given by the Dushman Equation 


T 4.74 
=12.4 [ — | 
1703 


where W is the filament power in watts per 
centimeter length of filament and T is the 
absolute temperature of the filament in Kel- 
vin degrees. Since a thick wire has more 
radiating surface than a thin one, it will 
obviously take more energy to raise a thick 
tungsten wire to a given temperature than 
a thin wire. Consequently the relationship 
between the variables here discussed will 
be represented by a_ series or family of 
curves showing this relationship for differ- 
ent sizes of wire. 

Coming back again to figure 1 it is im- 
portant to remember that as the thickness 
of the filament decreases the temperature of 
the filament rises for a given expenditure 
of energy. 

In figure 2 the electron emission from the 
filament per centimeter length of the fila- 
ment is shown for various temperatures. 
The relationship is given by Richardson’s 
equation 
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where i is the electron emission in milli- 
amperes per cm. length of filament, and T 
is the absolute temperature of the filament 
in Kelvin degrees. It will be observed that 
for a given temperature the emission in- 
creases with increase in the thickness of 
filament. 

The operating temperatures to which fila- 
ments are heated range from 2,400 to 2,600 
degrees. The heat generated at these tem- 
peratures is so great that the solid material 
of the filament vaporizes, and the dark de- 
posit seen on the glass wall of lamps and 
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Figure 3—Graph ne temperature 
rise of filament resulting from constant 
current instead of constant voltage 


tubes represents the tungsten which has 
been deposited as a result of vaporization. 
The rate at which vaporization of the fila- 
ment takes place increases very rapidly 
with increase in temperature. Below 
about 2,450 degrees the slope of the curve 
is very small showing slight increases in 
evaporation with increase in temperature. 
However above 2,450 degrees the slope rises 
very rapidly showing large increase in vapo- 
rization with small increase in temperature. 
Now as a result of this vaporization mate- 
rial is taken away from the filament and 
hence the diameter of the filament wire de- 
creases with time. Let us see how this 
vaporization and decrease in filament diam- 
eter affects the life of the filament. 

The operating tube constants given above 
are such as to give an operating temperature 
called “safe” temperature. This “safe” tem- 
perature is such that if the filament is kept 
at that constant temperature its diameter 
will have been reduced by 10 per cent. at 
the end of 2,000 hours. When the filament 
diameter is reduced by that amount its life 
is said to be over. In other words the safe 
temperature of a filament is such as to limit 
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the evaporation of the filament so that at the 
end of 2,000 hours its diameter has de- 
creased by 10 per cent. This safe tempera- 
ture depends on the size of the filament. 
Curve 4 shows the safe temperatures for 
different filament sizes. 

Consider now the case of a 10-mil fila- 
ment whose “safe” temperature is given by 
figure 4 as 2,481. From figure 1 we see that 
this temperature is secured when energy at 
the rate of 6 watts per cm. length is con- 
sumed in the filament. The rate of evapo- 
ration at this temperature is 3.3 grams per 
sq. cm. sec. At this temperature of 2,481 
and the corresponding rate of evaporation 
the filament will have a life of 2,000 hours. 
To secure this temperature a definite amount 
of energy must be consumed in each cen- 
timer length of the filament. Assuming 
that the diameter of the filament remains 
constant at 10 mils—it actually gets smaller, 
of course, on account of vaporization—this 
energy is secured by a definite filament cur- 
rent which is proportional to the square 
root of the energy, since 

W=i*«R, and R remains constant. 


‘Therefore i< JV W 


Suppose now that the expenditure of fila- 
ment energy is increased by a small amount, 
say from 6 to 6.25 watts per cm. This 
means that the filament current required for 
this increase in energy is also increased, 
and since current is proportional to the 
square root of the energy, the increase in 
filament current will be given by 

ix 6.25 

—= — 1.02 or 2 % increase. 

1g A 
In other words if the filament current is 
increased by the small amount of 2 per cent. 
the energy consumed in the filament will 
increase to 6.25 watts per cm. which will 
raise the filament temperature from 2,481 to 
2,510 degrees. At this new temperature, 
which is only about 1 per cent higher than 
the safe temperature, the evaporation is 
found to be 5.6 grams per sq. cm. per 
sec. which is 70 per cent. greater than 
that at the safe temperature, which means 
a life reduction of the filament of 70 per 
cent. In other words, a small increase 
of 2 per cent. in filament current. which 
would hardly be perceptible on an ammeter 


to an extent to warrant it. 
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will result in a 70 per cent. reduction in the 
life of the tube! 

The above figures definitely show that in 
the operation of tubes filament currents 
should most certainly not be increased 
above rated values. The above calculations 
were based on the assumption that the diam- 
eter of the filament wire remained con- 
stant. As a matter of fact it decreases due 
to regular evaporation. If the above con- 
clusions hold for a constant filament thick- 
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Figure 4—Safe temperatures for different 
filament sizes 
ness they must surely hold for a filament 
which decreases in thickness with age. . 
Since the filament diameter decreases with 
age and since it is obviously out of the 
question to operate the filament with rising 
current, the question arises what is the 
best way to operate the filament? There are 

three possible ways: 

1. To operate filament at constant current 
throughout its life. 

2. To operate filament at constant power 
throughout its life. 

3. To operate filament at constant voltage 
throughout its life. 

Analysis of the above methods of opera- 
tion leads to certain definite conclusions 
which are summarized in the curve of figure 
3. This is a qualitative curve which shows 
the rise in temperature of the filament for 
various methods of operation. The ordi- 
nates show percentage rise in temperature, 
the abscissae show methods of operating 
filament, that is, what variables are held con- 
stant. Thus when the current is held con- 
stant (A constant) the temperature rises 
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rapidly. When the power is held COnstant 
(VA _ constant) the temperature tise 
approximately 3 per cent. \When the prod. 
uct of current and the cube of the 

is held constant (V*A constant) the tem. 
perature remains constant, there is no fis 
in temperature. When the voltage is held 
constant there is no rise in ‘ Mperature, byt 
there is a drop in tempera‘ure of about ? 
per cent. 

From this we see that to operate a 
either constant current or constant power 
means a rise in filament temperature ani 
hence a considerable reduction in tube fife 
If ‘we operate so that V°A is constant we 
maintain constant temperature and therefore 
will realize the theoretical life of the tube 
namely, 2,000 hours. However, since there 
are no meters which read this product, thi 
method of operation is not practicable If 
however, the filament is operated so tha 
constant voltage across its terminals js 
maintained, there will be a drop in tempera- 
ture and hence the maximum possible fife 
will be secured consistent with reasonabk 
output and efficiency. It is therefore best to 
operate the tube at constant voltage, and to 
use a filament voltmeter rather than a 
ammeter. 

The curve in figure 3 points out very con- 
spicuously what a tremendous temperature 
rise is secured when the filament current 
is kept constant. Most amateurs operat 
their filaments this way, and the result js 
frequent renewals of tubes. Every method 
for preventing current increases should also 
be utilized. One of the commonest methods 
of current increase is secured by the addi- 
tion of the plate current to filament. It is 
well known that if the negative of the plate 
voltage source is connected to the negative 
of the filament battery there will be an m- 
equal distribution of current in the filament 
legs, the negative leg carrying larger cur 
rent, and hence is more liable to burning 
out. In order to avoid this the negative of 
the plate battery should be connected to the 
positive of the filament battery. Wher 
using power tubes this unequal distribution 
of filament current can be avoided by the us 
of A. C. for the filament, when the negative 
of the plate battery is connected to the cer- 
ter tap of the filament transformer, hence 
both legs of the filament will carry the sam 
current. 
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Shall We Continue the Prize Contests? 


OR the last three years The Wireless Age has been conducting a monthly prize contest, award- 
ing prizes for the best article submitted on various subjects and phases of radio as specified in the 
prize contest announcement conditions each month. As practically every phase of radio has 

been covered in these announcements, it has become increasingly difficult of late to find subjects for 
these contests with which the readers of The Wireless Age are familiar enough to write articles. 

Because of the falling off in the number of prize contest manuscripts received, we have reluctantly 

come to the conclusion that it is advisable to discontinue the monthly prize contests. This feature will 
be omitted, therefore, after the March issue, the subject for the prize contest for that issue having been 
announced in the December issue. 

If readers are interested in having these prize contests continued, and will submit ideas or sugges- 

tions for them, we shall embrace every opportunity to conduct such contests whenever it seems pro 
able that a suggestion is one which will meet with response on the part of our readers. 

Any reader who is interested in future reinstatement of the prize contests on any subject is invited 

to send along suggestions; these will be acknowledged and appreciated, and will be adopted as a sub- 
ject of prize contests in the future whenever in our opinion, such suggestions will interest our readers 


—The Editor 
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EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 











Wasteful Antenna Resistance and Its 


OST amateurs who have installed 
M or are contemplating installing a 

transmitting outfit, spend prac- 
tically all of their time designing and con- 
structing the set itself, and developing the 
set to the highest point of efficiency and 
perfection. But when it comes to the 
antenna system they swing their wires in 
the easiest place, attach their ground lead 
to that good old stand-by, the external 
water pipe, and then expect that the post 
ofice will work overtime delivering let- 


Reduction 


By L. R. Felder 
(First Prize $25.00) 


antenna you will not be able to design the 
antenna system properly. 

Now let us see just how we are able to 
reduce the resistance of the antenna and so 
increase the range of the transmitter. The 
resistance of an antenna is composed 
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Figure 1—Six-wire cage antenna and counterpoise ground. epee 2—Distribution of current along the antenna. 


current density and high resistance resulting from small groun 


ters. to them from stations all over the 
country telling them how QSA their signals 
come in. It is about time they got wise to 
the fact that no matter how efficient their 
Senerating station may be, they cannot get 
any decent results by pumping juice into a 
ing system that is full of leaks. Just 

a you've got to know how to design your 
Power transformer to get all you can out of 
it, $0 you've also got to know how to de- 
Sign your antenna and ground system.. And 
you understand just what determines 
resistance and radiating powers of your 
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greater this is the greater will the radiated 
energy be. Now most amateurs sweat 
blood trying to push the needle of their ra- 
diation ammeter off the scale. They cannot 
seem to get it into their craniums that it is 
not so much more current that they want as 
it is more radiated energy. Ten amperes 
in one antenna may not carry as far as five 
of these same amperes in another antenna. 
What good are the amateur’s ten amperes if 
nine of them are wasted in the resistance of 
the first two components above mentioned 
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large ground affords low resistance 


essentially of the following: 

1. Ohmic resistance, namely of the anten- 
na wires, ground and ground lead, lead-in 
wires, connection joints, etc. 

2. Resistance due to imperfect dielectrics 
in the electric field surrounding the antenna. 
3. Radiation résistance of the antenna. 

The above three components add up to 
make the total antenna resistance. Of these 
three the first two components are waste- 
ful, that is electrical energy is wasted in 
the form of heat due to them. The last 
component is the useful component, the 
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Figure 3A—High 


Figure 3B—Extended and uniform distribution of lines of force on 


while only one of these amperes is useful in 
radiating energy? What the amateur should 
first sweat over, therefore, is to reduce the 
first two components to the lowest mini- 
mum possible, and to increase the last com- 
ponent. 
THE OnMiIc RESISTANCE OF THE ANTENNA 
In the first place the antenna wires should 
have a maximum of surface because on ac- 
count of the skin effect, the current travels 
on the surface of the wire. This can be 
secured by the use of large diameter wire 
or flat copper strip, but as these are rather 
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inconvenient for antennas, stranded wire 
should be used, the best wire being seven 
strands of No. 18 phosphor bronze wire. 
This stranded wire has been found to be 
far superior to a solid conductor having the 
same surface area, as far as resistance of 
the wire goes at high frequencies, 

Now when it comes to the particular dis- 
position of these wires a very important fac- 
tor enters, namely the so-called “edge effect” 
which is somewhat similar to the skin ef- 
fect in conductors. When a flat top an- 
tenna is used having more than two con- 
ductors, as for example a four-wire inverted 
L, there are two outside conductors and 
two imside conductors, or more depending 
upon the number of turns. Just as in a 
solid wire the current tends to flow on the 
outside surface of the wire, so in the case 
of the antenna having multiple wires the 
current tends to crowd tto the outside wires, 
thus the distribution of currents in the an- 
tenna wires is non-uniform, the outside 
wires carrying more than their share. As 
a result of the non-uniform current distribu- 
tion the resistance of the antenna is in- 
creased. Consequently this form of antenna 
is not recommended. This effect can be 
avoided if the antenna is constructed so that 
all its wires are on the outside, and the only 
type of antenna in which this is possible is 
the cage antenna. All the wires, as shown 
in figure 1, are elements of a cylinder and 
are equally distant from the center, thus in- 
suring uniform current distribution, hence 
lower resistance than the other types of an- 
tennas. For the same reason the lead-in of 
the antenna should also be of the cage type, 
but the writer has found the best form of 
lead-in to be of the particular cage type 
shown in figure 1, namely a tapering cage. 
This particular form of lead-in offers the 
lowest resistance of any type of lead-in, and 
secondly, which is just as important, offers 
a reduced capacity. For best results it is 
desirable that the antenna capacity be con- 
fined to the top portion of the antenna. 
Since the capacity of the cage type is di- 
rectly proportional to the diameter of the 
cage it is apparent that the lead-in has its 
maximum capacity at the top and its mini- 
mum at the bottom which is what is wanted. 
This type of lead-in therefore offers both 
resistance and capacity advantages. As far 
as connection joints and splices go it need 
hardly be said that all joints should be thor- 
oughly soldered. An unsoldered joint will 
corrode in time and may increase the an- 
tenna resistance by several ohms. 

One of the most prolific sources of 
wasted energy is in the ground resistance, 
and this is largely due to poor design of 
the ground system. The importance of the 
ground will at once be evident when the 
amateur realizes that the current density is 
a maximum at the ground. The distribu- 
tion of current in the antenna is generally 
of the form shown in figure 2, showing 
that at the ground it is a maximum. Since 
the heating effect is proportional to the prod- 
uct of resistance by the square of the cur- 
rent it is evident that this resistance should 
be a minimum. N’ow there is one impor- 
tant reason why most ground systems as 
built by amateurs have very high re- 
sistances; and that there is very little sur- 
face area to their grounds, as a result the 
total current is confined to small area, thus 
increasing the current density at that point 
and hence increasing the resistance to large 
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values. In figure 3 (a) is shown the path 
which the electric lines of force from an- 
tenna. to earth take. It will be seen that 
the lines of force from the antenna spread 
out a considerable distance over the earth, 
and that these lines of force travel to the 
ground through the earth.. Now if a small 
ground is used as in figure 3 (a) the lines 
of force concentrate around this small 
ground, resulting in great current density in 
limited area, hence there is a great loss in 
heat. If, however, a large surface ground 
is utilized as shown in figure 3 (b) the 
lines of force are more uniformly distributed 
over this ground and there is smaller cur- 
rent density, resulting in less loss and 
lower resistance. It is therefore best to 
provide a ground covering a large area. 
Since the electric lines of force come from 
antenna to ground, the ground should be 
placed as far as possible directly under the 
antenna. 

There is one type of ground system which 
yields a minimum resistance and which is 
preferable to the above type of direct 
ground, and this is the counterpoise ground. 
This is a system where either a large metal 


plate or a network of wires is placed over ° 


the ground and insulated from the ground as 
shown in figure 1. The direction of the 
electric lines of force is now as shown. The 
advantage of this type of ground is that the 
lines of force flow directly from antenna to 
counterpoise, and due to the large area pre- 
sented by the counterpoise a more uniform 
distribution of current is obtained. This 
type of ground is often simpler to construct 
than a real good direct ground and should be 
given more attention by the amateur. 
Measurements taken on a certain particular 
antenna employing first a direct ground and 
then a counterpoise showed a reduction in 
antenna resistance from 10 ohms at 600 me- 
ters, to 4 ohms at 600 meters. There is 
such a tremendous saving in resistance by 
the use of the counterpoise that the large 
companies use this type of ground and have 
thereby been able to reduce their antenna 
resistance to such low values as 1 to 2 ohms. 

In the actual construction of this counter- 
poise ground the following must be con- 
sidered. In the first place the area of the 
counterpoise should be as large as possible, 
and should be as nearly as possible directly 
under the antenna, and should extend for 
some distance around the antenna. The 
writer has found that it is more convenient 
to employ a network of wires for the coun- 
terpoise rather than a solid sheet, as this is 
too expensive and cumbersome to handle. 
The counterpoise should be placed about 3 to 
4 feet above the surface of the ground, and 
should be the same distance above the 
ground at all points. As many wires as 
possible should be used, but a good average 
number is about 20 wires. At frequent in- 
tervals these counterpoise wires should be 
connected together by jumpers as shown in 
figure 1. It must be well understood that 
the supports for the counterpoise wires 
must be well insulated from the ground and 
that if wood supports are used they should 
be well seasoned. Not only that, but on ac- 
count of rain the wires should be insulated 
by means of good non-hydroscopic insula- 
tors. The wire leading to the counterpoise 
from the ground terminal on the transmitter 
should be composed of a few strips of wide 
copper strip, since the current is at its 
greatest value at the ground. 


January, 193 


Resistance Due To Imperrect Digg, 


This factor in the resistance of the antes 
na is very largely overlooked by nearly all 
amateurs. The antenna is a very large op, 
denser, one plate of which is the aerial 
proper, the other plate being the earth of 
counterpoise. Consequently for minimum 
resistance the dielectric of this condenser 
should be as perfect as possible. Much of 
the increase in antenna resistance js there. 
fore due to the presence of material jp the 
surrounding space around the antenna which 
are poor dielectrics. Thus trees, buildings, 
etc., are a great disadvantage. But oftes 
these cannot be done away with. A more 
prolific source of danger in this respect js 
found in the insulation often used by am. 
teurs. They do not realize that an insulator 
for an antenna must fulfill two important 
functions: first it must insulate, and second 
it must be a good dielectric having loy 
losses. They recognize the first but e- 
tirely lose sight of the second. A good in 
sulator is not necessarily a good dielectric 
They should use only standard recognized 
insulators for their antennas. A good many 
of the composition products now on th 
market have extremely poor dielectric quali- 
ties and should be avoided. Material such 
as electrose and glazed porcelain are satis- 
factory. Never use unglazed porcelain, fibre 
or wood as these absorb moisture. 

In the construction of the cage antenna 
which has been here recommended tings 
should be employed along the length of the 
cage to attach the antenna wires to, Itis 
not advisable to use any insulating material 
for these rings such as wood, fibre or any 
other insulating material for that matter, 
as the less insulating material you have in 
the electric field the less loss will there be. 
The writer uses metal rings of copper tubing 
to which the antenna wires are soldered. 


RADIATION RESISTANCE OF THE ANTENNA 


By following out the suggestions men- 
tioned under the first two headings the 
wasteful resistance of the antenna may be 
reduced considerably and the output of your 
transmitter increased, in this way increasing 
your radiation. However, by proper de 
sign of the set a direct increase in the ux 
ful radiation resistance of the antenna may 
be secured. The radiation resistance of the 
antenna is directly proportional to the e- 
fective height of the antenna, that is th 
height of the center of capacity of the ar 
tenna. Thus by installing the antenna 9 
that it is as high as possible you will secure 
an increase in the radiation resistance. One 
other point which most amateurs do mt 
seem to be aware of. There is one partici: 
lar wave length for each antenna at which 
the antenna will radiate best, i. ¢, at which 
the radiation resistance is a maximum 
That wave length is the fundamenial wave 
length of the antenna. At this wave 
your antenna radiates most energy. It 
therefore be the aim of amateurs to Du 
their antennas so that the fundamental 8 
as near 200 meters as possible. Of coum 
if the antenna has a natural wave lng 
of 200 meters it must be loaded up wit 
enough coil to permit coupling to the # 
ondary, which immediately increases 
wave length. This should be o 
for by means of a series condenser. 
other things being equal an antenria 
radiates at its fundamental will carry ft 
ther than one which does not. 
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Figure 1 shows the details of the antenna 
as described herein which gives excellent 
results. A six-wire cage antenna is used, 
made of seven strands of No. 18 phosphor 
bronze wire. The length of the aerial cage 
is about 75 feet, the diameter of the cage 
being five feet. Every 15 feet a metal ring 
of copper tubing is used to attach the wires. 
The wires are wound around the metal ring 
twice and then soldered as shown in the de- 
tail. The lead-in is likewise a cage but 
tapered, with similar spacing rings, which 
are of reduced size on account of the taper. 
Electrose insulators are used at the end of 
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the antenna and also for the lead-in. The 
counterpoise is supported by wooden stakes, 
but at each stake small electrose insulators 
are employed to keep the wires away from 
the stakes. 

Finally a last word with reference again 
to the insulation employed on the antenna. 
A quarter of a million ohms resistance 
sounds very high and would seem to be all 
right for insulation. But in an admirable 
little article on “General Notes On Matters 
Radio,” by S. Solomon, which appeared in 
the. December, 1921, issue of Tze Wirrress 
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AcE, a calculation was made which shewed 
that this insulating was nothing. This cal- 
culation showed that if there was a leak 
which had a resistance of a quarter million 
ohms from antenna to ground at 1,000 me- 
ters it would be equivalent to introducing a 
series resistance in your antenna of about 
5 ohms, which would cut down your radia- 
tion to a ridiculous figure. Insulation can- 
not be too strongly stressed and it is sug- 
gested that the insulation on existing sta- 
tions be looked over and it will probably be 
found that improvements can be made. 


Some Details Which Reduce Antenna 


HE importance of a real good antenna 

cannot be too strongly emphasized. 

A good antenna is half the recep- 
tion problem solved. If people putting 
in stations would begin to realize that a 
poor antenna with a two-stage amplifying 
set may give no better results than a good 
antenna with a crystal set more effort 
would be put into the installation of the 
antenna than is otherwise done. A few 
small things well done will make a receiver 
worth ten times its cost. 

The writer lives roughly about 10 miles 
from stations WEAR and WKC in Balti- 
more and has a Westinghouse Aeriola Jr. 
crystal set. At the time I bought the set I 
installed the following antenna on the roof 
of my house. A single wire 60 feet long 
of No. 14 copper-clad steel was stretched 
about 10 feet above the roof of the house 
which is a two-story affair. The wire was 
stretched diagonally across the roof, in this 
way I was able to secure about 15 to 20 
more feet in length than I would be able to 
get otherwise. The lead-in was brought in 
at the rear end of the building, and my in- 
tention was to make the antenna and lead-in 
one continuous wire by continuing the an- 
tenna through the hook-eye of the end in- 
sulator as shown in figure 1. The wire was 
accidentally nicked and so a splice had to 
be made, The lead-in was brought down 
alongside the wall of the house to the set on 
the back porch as shown in figure 1. The 
ground connection was made to the cold 
water pipe which was about 20 feet in from 
the Porch as shown in the sketch. 

With these arrangements made and the 
set hooked up, I could barely hear the broad- 
casting from the stations mentioned. I 
could not blame the set as it was tried out 
by the dealer from whom the set was pur- 
chased and worked well. The broadcasting 
Was audible, but the phones had to be 
Pressed to the ears tightly. The moment two 


baits of phones were put on in parallel no 


signals could be heard. 

T called in help at this time and the fol- 
lowing were suggested and then 
made, First the splice in the antenna lead 
fal and the joint covered with tin 

j In making the new splice the best con- 
woe joint is made by using the so-called 

‘stern Union” joint, shown in figure 2. 





Resistance 


By Jerome Snyder 
(Second Prize, $15.00) 


This joint not only gives the best electrical 
connection but also gives maximum strength 
at joint. Long porcelain cleats were now at- 
tached to the side of the house at equal in- 
tervals, so that there was at least a distance 
of six inches between the wall and the free 
end of the cleat. The lead-in was brought 
down via these cleats as shown in figure 1. 
The length of the ground lead was now 
shortened by the following substitution. 


Single wire antenna -------"~) ~~~ 
Lead: iN -- ~~~. 


Porcelain cleats --~. 


Correct method of 
Splicing antenna wre 


Figure 2 


siderable of the original trouble was due to 
the unsoldered joint and the lead-in touch- 
ing the wall of the house. 

It appears that the difference between poor 
reception and good reception is a difference 
between high antenna resistance and low an- 
tenna resistance and this is determined by 
such apparently small precautions as: 

1. Condition of joints in the antenna. 

They should all be carefully soldered. 
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Correct installation of antenna system to reduce resistance and method of splicing wire 


The porch is about 10 feet above the ground. 
Directly under is an earth plot. A square 
piece of copper plate about two feet on a 
side was obtained and sweated on to a two- 
inch round bar about six or seven feet long. 
The copper plate was then sunk into the 
ground about five feet and connection made 
to the bar from the ground terminal of the 
set. 


The results obtained with these changes 
were a revelation. The broadcasting now 
came in so loud that I could hear distinctly 
with the phones lifted off the ears. Fur- 
thermore two pairs of phones could now be 
attached in parallel and the broadcasting en- 
joyed by both listeners without straining 
at all. Shifting the ground lead back to the 
old water pipe gave fair results now, but 
about 25 per cent. lower than with the cop- 
per plate ground, showing that the extra 
length of ground lead probably added con- 
siderable resistance to the antenna. The 
fact that fair reception was now had with 
the old water pipe ground proves that con- 


A poor soldering job is almost as bad 
as no solder at all. Be sure to have 
considerable surface of both wires mak- 
ing contact and get the solder sweated 
in all the open spaces between wires. 


2. Antenna or lead-in touching parts 
of building. This introduces high re- 
sistance in the antenna circuit as the 
energy collected by the antenna leaks 
off to ground by way of the building. 
The lead-in must be kept a considerable 
distance away from the building wall, 
preferably by means of good insulators. 
Glazed porcelain will do. 


3. Size or length of ground lead. The 
longer this is the more resistance is in- 
troduced in the antenna circuit, and the 
weaker will be the received signal. If 
you are near moist ground and are able 
to sink a fair sized copper plate into 
the earth this will give unprecedented 
results. Otherwise ‘be sure to make 
the ground lead as short as possible. 
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Reduction of Antenna Resistance 


resistance which is quite novel for a 

receiving station and by the results 
obtained in its application, I have been able 
to increase the sensitivity of my set con- 
siderably. The method can be very suc- 
cessfully used by those who live in loca- 
tions where the soil is sandy and rocky and 
a good ground cannot be obtained. As this 
method requires the use of a counterpoise, 
it is not very practical although not im- 
possible, for the city dweller, but can be 
applied to very great advantage by those 
who are not confined to a limited space. 
Again, as the city amateur can connect 
his ground to the water pipe system, this 
is as good a ground as could possibly be 
obtained, and if he follows the rules of 
erecting his antenna and bringing in his 
lead-in as far away from the building and 
metal conductors as possible, it is not es- 
sential to worry about antenna resistance. 
But as’ stated above, the man who lives in 
a section» where no matter how he may 
make a ground connection, the results ob- 
tained are discouraging, then some method 
must be employed to overcome the high 
resistance of a poor ground. 

My antenna is 100 feet long and 40 feet 
high. My ground connections originally 
were, first, the regular water pipe connec- 
tion; and then a number: of connections to 
conductors going into the earth. But the 
signals that were received were not of the 
strength that should have been obtained 
with a set that I am using. Although I 
had no way of measuring my antenna re- 
sistance, yet I surmised that it was very 
much higher than it ought to be because 


5 2 HIS is a method of reducing antenna 


By R. Emerson 
(Third Prize, $10.00) 


of not being able to operate my tickler 
coil to obtain proper regeneration. 

My first change was to use a counter- 
poise which consisted of two wires, raised 


poise and ground is shown in figure |, | 
is an inductance that has a value of aboy 
200 microhenries and can be a coil wound 
with 20 turns of litz wire on a 3-inch diam. 
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Figure 1—Combination of counterpoise and ground connected by a tapped coil 
to increase signal strength 


one foot above the ground, four feet apart 
and running parallel to the entire length of 
the antenna. The tickler coupling then be- 
came more effective and an increase in 
audibility was obtained of about four to six 
times that of any of my previous results. 

In some of the high power transmitting 
stations, there is used a method that em- 
ploys both the counterpoise and the ground 
to give a decrease in antenna resistance. 
My next move was to try this in my case 
although for receiving instead of transmit- 
ting and an increase in audibility was ob- 
tained of three times that when receiving 
with a counterpoise alone. The circuit for 
employing a combination of the counter- 


eter bakelite form. Taps should & 
brought out at every turn as the adjustment 
for best results may be critical and may 
pend on a difference of one or two turns. 

The effect of this coil as used in thi 
case, is to balance the phase relation of th 
currents in the counterpoise and ground 
and the result of this combination is a 
appreciable decrease in audibility, 

The method for tuning is to first adjust 
the control elements in the receiving st 
for maximum signal and then regulate the 
number of turns in ground coil for loudest 
signal. Although this requires a little a 
tra care in manipulation, the results o- 
tained are well worth the effort. 


Notes on Antenna Construction 


ECENT literature, both text-books 
R and journals, contain much material 
on the theory and practice connected 


with efficient radiation from an antenna. 
Since the installation at Nebraska Wesleyan 
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By J. C. Jensen 


Dept. of Physics, Nebraska, Wesleyan University 


University is unique in some respects, the 
details may be of interest to those who con- 
template antenna erection. 

Two facts regarding antenna construction 
have been well established. In the first 


place, the capacity depends on its length 
height, and distance from the ground « 
other counterpoise. The wire acts a @ 
conductor and the earth as the other, t 
(Continued on page 78) 
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Constructional details of the cage antenna 
and details of the method of installation 
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“Weston, Jr.” Line 


HE Weston Electrical Instrument Co., 
Feswaies a new and unique line of 
small portable instruments for use on alter- 
nating-current circuits known as the “Wes- 
ton, Jr.” ; 

The group comprises wattmeters, volt- 
meters, ammeters and milliammeters which 
will undoubtedly fill a real need in the fac- 
tory, the isolated power plant, the centraf 
station, or the laboratory of the educational 
institution for field testing, because they 
are very compact, light and reasonable in 
price. The new line will possess the same 























Weston, Jr., Meter 
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commendable operating characteristics as 
are possessed by other well-known Weston 
products. Bulletin 2006 is available to all 
who may be interested in this new line of 
Weston instruments. 













Bradleyometer 

ANOTHER application of the compression 

resistance principle has been made by 
the Allen-Bradley Company, in the Brad- 
leyometer, a new potentiometer embody- 
mg graphite discs operating under pres- 
sure. In placing the Bradleystat filament 
theostat on the market, the Allen-Bradley 
Company has applied a principle they have 
been using for twenty years in the manufac- 
ture of rheostats and motor starters for in- 
dustrial purposes. The smooth current con- 
trol obtainable with this type of resistor was 
‘specially desirable for radio circuits, where 
the sensitive units require the finest of ad- 
justment. 

In the Bradleyometer this same idea has 
been utilized with the result that a potentio- 
wa with all the desirable control charac- 
Tt of the Bradleystat rheostat is avail- 


















Pr columns of discs are assembled in 
porcelain container, each column with a 
todng a independent pressure plug ex- 
a rough the top cover plate. The 
as knob rotates through 180 degrees, 

tough a special shaped cam applies 
Pressure to one column in one direction of 
‘otation and to the other column in the other 





















direction. As pressure is applied to one of 
the columns the pressure is released on the 
other. 

The resistance of a column of the discs 
varies with the pressure,. so that the action 
of the Bradleyometer is to decrease the re- 

















A novel potentiometer 


sistance in one column and simultaneously 
increase the resistance in the other column. 
The total resistance of the two columns re- 
mains constant, as in any wire wound po- 
tentiometer, while a connection between the 
two columns serves the same purpose as the 
slider of a wire potentiometer. 

The Bradleyometer controls the resistance 
gradually as the pressure is increased or de- 
creased on the discs. This provides for an 
absolutely even balancing of the potential in 
the plate or grid circuits, wherever the Brad- 
leyometer may be connected. 





Resist-o-Meter 
MPLOYING the compression principle, 
the “Resist-O-Meter,” manufactured by 
the Scholes Radio & Manufacturing Corpora- 








New type of filament rheostat 


tion, is a new departure in filament rheo- 
stats in that adjustments can be made with- 
out jumps or steps. 

There is no metal frame to produce in- 
duction, nor iron to create magnetic action. 
Response is immédiate without hesitancy or 
lag. The rheostat can be mounted on either 
side of panel, or laboratory bench. 

A big feature of this rheostat is that the 


‘adjustable mounting brackets eliminate the 


necessity of drilling extra holes inthe panel. 
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New Federal Apparatus for 
Radio frequency 


6 Bese great interest in radio frequency 
amplification on the part of broadcast 
‘listeners who are reaching out over more 
distant stations has prompted the Federal 
Telephone & Telegraph Company, to place 
upon the market two new radio frequency 
amplifier units, known as No. 55 and No. 
56. No. 55 consists of two stages of radio 
frequency amplification while No. 56 con- 
tains one R. F. step and a detector. The 
company has been wise in not supplying 
these units with radio frequency transform- 





One-step r. f. and detector receiving set 


ers installed in them, as the majority of 
experimenters have their own ideas as to the 
design of transformers for radio frequency 
work. 

These units are supplied complete except 
for the transformers, but with the standard 
No. 40 Federal R: F. ‘transformer socket 
in place ready to receive the particular type 
of Federal transformer that the user wishes 
to insert. As the company’s transformers 
are all interchangeable and as the mounting 
makes use of springs for contact, it is 
possible to substitute one transformer for 
another in a few seconds, thus making pos- 
sible a quick change from one wave length 
to another. These radio frequency trans- 
former units are standard in size and de- 
sign with the company’s other apparatus, 
with which they may be hooked up to 
form any desired combination of receiving 
apparatus. 

For amateur work on wave lengths around 
200 meters, the company offers its No. 29 R. 
F. transformer, which is given a wave length 
rating of between 175 and 300 meters. For 
broadcast reception, No. 30 has a range 
from 275 to 600 and the No. 31 may be 
used on wave lengths between 500 and 
1,000 meters. These ranges are conserva- 
tive, and it has been found possible to use 
the transformers on waves greater than 
those intended, with, however, some sacri- 
fice in amplification. The transformers are 
carefully assembled in hard rubber shells 
and are supplied with a mounting block, 
carrying separate springs into which the 
transformer terminals may be slipped. 





Soldered terminals are provided on the 
mounting block so that soldered connec- 
tions may be made with the circuit while 
still making it possible to insert, remove 
and exchange transformers at will, by 


Radio frequency transformer 


merely pulling one transformer out of its 
spring socket and pushing another in. 

Purchasers of broadcast receiving appa- 
ratus in complete sets are finding in the 
shops two new receivers designed by the 
Federal company, known as No. 57 and No. 
58, each of which are unusual in containing 
radio frequency amplification. This gives 
recognition to the fact that distance records 
for broadcast reception are interesting 
more and more radio fans. Each set con- 
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tains a single stage of radio frequency, a 
detector and two stages of audio fre- 
quency. The No. 57 receiver is of the sin- 
gle circuit type and has been found to be 
exceedingly effective, not only on outdoor 


Two-circuit tuner with 

one-step r. f. detector 

and two steps a. f. 
antennas but also on indoor loops. Three 
rheostats are provided to control: the tube 


filaments and there is also an amplification. 


control. 

The No. 58 receiver is more selective than 
No. 57, being a two-circuit tuner. How- 
ever, it does not present to the operator 
any more complications of tuning than does 
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the single circuit type. The tuning gingip 
consists of an antenna induciance and a gp, 
ondary inductance, the coupling between 
the two being variable and « condenser be 
ing provided for tuning th: Secondary ¢ir. 


cuit. Tuning of the antenna circuit is x. 
complished by an inductance switch, 4s 
the coupling between the two circuits js ya. 
riable within very wide limits, the receiver 
can be adjusted to almost any desired é& 
gree of selectivity. The amplification gy. 
tem consists of one stage of R. F. detector 
and two stages A. F. 


New Klosner Tube Controls 


HE well known Klosner vernier rheo- 
stat, which is in use on thousands of 
receiving sets, has appeared in a new 
model, known as No. 200. The chief new 


feature is in the attachment of a dial instead 
of the knob and pointer found on the origi- 
nal model. This permits more accurate 
operation and obviates the necessity of plac- 
ing a scale on the panel. The new type has 
the same design of resistance wire as the 
former one, and by its fine adjustment per- 
mits selection of the exact length of wire 


Ware Receiver Has Simplified 


DEPARTURE from the conventional 

manner of mounting panels in a ver- 
tical position is to be found in the Ware 
type AD2 receiving set, in which the panel 
is horizontal. This may be considered by 
some to show an English influence, as most 
of the English apparatus is so constructed. 
The manufacturer, the Ware Radio Co., 
decided to adopt the design, however, after 
experimenting with vertical and horizontal 
panels. Its conclusion was that the hori- 
zontal position offered more convenience of 
operation than the vertical. As a matter of 
fact there was no particular need for seek- 
ing the ultimate in convenience, as the set 
already was simplified to one tuning control 


that passes the correct current for best re- 
ception. The rheostat is made of Conden- 
site, resistance wire, and phosphor bronze 
contacts. 


Klosner 
vernier 
rheostat 
and 
Amplitrol 


The Klosner Improved Apparatus Co., 
has also developed a combined rheostat and 
filament control, by means of which it is 
possible to open and close amplifier circuits 
without using plugs, jacks, and outside 
switches. The Amplitrol, as it is called, 


not only governs the filament, but alo 
switches the plate circuit on and off. Th 
usual connectors in the amplifier tube cit. 


cuits are attached to the binding posts 0 
the Amplitrol instead of to jacks or switches 
The device is made of Condensite, with & 
posed metal parts highly nickeled. Like the 
new model vernier rheostat, it is provided 
with a graduated dial. 


Control 


and a rheostat ; the form of mounting is pro! 
of the company’s thorough-going policy. 
Electrically, the receiver consists of a ve 
riable condenser for tuning a loop antenté 
and sockets and radio-frequency transfor 
ers for four bulbs, one of which serves # 
a detector. Used with a small loop o 
antenna the receiver gives excellent result 
in picking up and amplifying concerts fros 
far and near broadcasting stations. Its # 
plicity and effectiveness make it 
ingly attractive to the general and imext 
rienced public as well as to the exp 
many of whom no doubt have experimeste 
with the same circuit contained in this # 
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The Best Receiving Antenna 

(Continued from page 62) 

In addition, a we other simple rules 
ded, such as: 

. "T pcan should be as far away as 

possible from other wires, particularly 

grounded ones. ; 

5. If it is necessary to cross other wires, 
run as nearly as possible at right an- 
gles to these, and as far as you can 
above them. 

With these rules in mind, the radio 
engineering department of the General 
Electric Co. has drawn up the following 
rules for the best installation of receiv- 
ing antenna for 360 meters: 

a. Use a single wire only, 

b. Run the wire in the form of an in- 

verted “L.” 

c. Keep both ends of the horizontal part 
of the “L” as high as you can. If one 
end can be made higher than the other, 
go ahead and do it. 

. Insulate the antenna well at all points 
where you support it. 

. Make the total length of. your wire, 
from radio set to far end, not more 
than 180 feet long or less than 160 
feet. 

. Keep the antenna wire as far away 
as you can from tin roofs, grounded 
wires, gutters, and the like. In any 
case, be sure to have the antenna 
higher than these. 

. Run the antenna at right angles to any 
power wires, and as near as you can 
at right angles to the telephone wires. 
If you have to choose between the two, 
pay most attention to the power wires. 





Annual Convention of Kansas 
Radio League 
MATEUR radio enthusiasts, from all 
parts of Kansas and Oklahoma, assem- 
bled in Hutchinson, Kansas, Nov. 16 and 17, 
for the annual convention of the Kansas 
Radio League. 

Mayor Gano, of Hutchinson, made the ad- 
dress of welcome. Wilbur Cooper, Jr., of 
Wichita, the representative of the United 
Electric Supply Company, responded to the 
address of welcome. 

On the first night of the convention, a 
banquet was served the visiting delegates 
by the Chamber of Commerce. 

After finishing the other business of the 
league, the following officers were elected: 

Wilbur Cooper, Jr., of Wichita, president ; 
P. Harrison, of Lindsborg, vice-president ; 
Albert McDermed, Hutchinson, secretary; 
C. Floorman, Wichita, treasurer; Rev. T. K. 
Bosworth, Hiawatha, chaplain; E. H. Beard- 
more, Glasco, Kansas, traffic manager; Eu- 
gene Randles, Hutchinson, publicity man- 
aget; Otto Taylor, Wichita, membership 


The following firms had exhibits at the 
hall: _ The Comer Electric Company, 
Hutchinson ; the United Supply Company, 
of Wichita; the Bickel Auto Machine Shop 
and Supply Company, Alva, Oklahoma; the 

Electric Company, Hutchinson; 
G ¢ Products Company, Kansas 
ity, Mo.; the Central Radio Supply Com- 
pany, Hutchinson, and the Chicago Radio 
Laboratory, Chicago. 
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The Book for Radio Fans 


The New Edition of the AMATEUR RADIO CALL BOOK is 
the most complete directory of amateur stations published to 
date—listing Amateur, Special Amateur and Telephone Broad- 
casting Stations of the United States and Canada, also describes 
the Construction and Operation of a Honeycomb Coil Set, 
Detector and Two Stage Amplifier. 


THE*:RADIO MAP 


Of the United States and Canada, size 2 x 3 feet, supplies an 
indispensable requisite of every radio station. The nine radio 
districts, broadcasting stations, standard time areas, etc., etc., 
are clearly indicated. 


Record Your DX Work 


By pasting the map on heavy card board and using colored stick 
pins you can easily record your distant radio work. 


At Your Dealer or Send Direct 
book and let 
Pace, “22s $1.00 
Dealers Write for Proposition 


RADIO DIRECTORY and PUBLISHING CO. 


45-B VESEY STREET NEW YORK, N. Y. 





























The ABC of Wireless 


By PERCY W. HARRIS 


(Editor of CONQUEST, The British Magazine of Popular Science) 


Price, 30c._ . 
The BOOK for the “Man in the Street” 


This wonderful little book has been specially prepared for those who are desirous 

of getting a good knowledge of Wireless without delving into intricate text books 

No technical expressions to puzzle over. No hard thinking to be done. 
No mathematical formulae to be elucidated. . 


What is Wireless? How Does It Work? 
THE A B C WILL TELL YOU 


An evening spent in reading this book will put you in a position to 
appreciate to the full the wonders of the latest and greatest of sciences 


THE WIRELESS PRESS, Inc., 326 Broadway, New York 
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Instrument 
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ut YOUR Electrical 


Problems 


Up to Weston 


There is a Weston Indicating 


Instrument to meet every 


Radio need whether it be for Reception or Transmission. 


Voltmeters, Ammeters, Milliam 


meters, Thermo-Ammeters 


and Thermo-Galvanometers, in low or high range or in small 
or large size are available for the amateur, advanced experi- 


menter or commercial station. 
requirement or problem may be, 
get in touch with us and let us 
send you full particulars and 
prices on the instrument or in- 
struments exactly suitable to your 
needs. Weston 280 Volt-Am- 
meter is also specially designed 
for testing tube characteristics, 
general circuit conditions, for 
measuring resistance, filament 
voltage, plate voltage, etc. 

Booklet J, and other Radio literature 

describes and illustrates these vari- 

ous Weston instruments. Everyone 


interested in Radio should have this 
important data, Write for it to-day. 


WESTON ELECTRICAL 
27 Weston Ave. 


Whatever your special 


One of a Group 
of Important Weston 
Radio Instruments 


INSTRUMENT CO. 
Newark, N. J. 


Electrical Indicating Instrument Authorities since 1888 


An Indicatin 
Instrument for 
Every Individual 
Need and Industrial 
Purpose 











Know what they are doing in Europe—Read 


The WIRELESS WORLD 
' and 
Radio Review 


Published Weekly—$7.00 per year 


Send orde 


WIRELESS PRESS, INC. 


Keep in touch with the latest developments on the other side 


rs to 


326 Broadway, N. Y. 
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Modulating an A. C. Set 
M R. PAUL J. MILLER, 1133 Creedmoor 
avenue, Pittsburgh, Pa. 8AGx has 
had excellent results in modulating the oy, 
put of a small transmitting set employing 
A.C, on both filaments and plates. The gir. 
cuit, in detail, is shown as follows: 








-—Kk Microphone 


The voice is radiated a few meters above 
the carrier wave of the station. The modp- 


lation is reported as being of excellent 


quality with so little A.C. hum as to be 
practically negligible. 


Notes on Antenna Construction 
(Continued from page 74) 
air between serving as dielectric. Secondly, 
in an antenna composed of a single wire 
with no capacity at the outer end, the cur- 
rent will be maximum at the transmitter and 
zero at the end, since the end contains no 
reservoir into and out of which the elec- 
trons constituting the current may surge. 
Since effective radiation demands the largest 
possible current in the top of the antenna, 
it has become common practice to construct 
the top of the inverted “L” or “T” antenna 
of four or more parallel wires to increase 
the capacity, and therefore the current in 
the outer portion of its length. This hav- 
ing been done, it is commonly assumed that 
the current in the main portion of the an- 
tenna, e. g., at the bend of the inverted “L,” 
will be less than that at the transmitter only 
by an amount representing the resistance loss 
in the lead-in plus any dielectric and corona 
losses. 
In order to get the maximum current in 
the flat top itself there should be more c- 
pacity at the outer end than is found for 
an equal distance in the lateral part and the 
capacity of the lead-in should be as smal 
as possible. With a steel tower used for 
support on an inverted “L” aerial the sted 
will serve as a conductor or counterpois 
and its proximity to the lead-in will greatly 
increase the relative capacity of the latter. 
In our case a steel smoke-stack 80 feet 
long and on a 20-foot brick pedestal, is used 
for support. As it is effectively ground 
both by the guy wires and breeching, it ® 
equivalent to having the lead-in within 10 
feet of earth for a distance of 80 feet. In 
order to get a better distributed capacity 
under the conditions above stated the cage 
aerial shown in figure 1, was constru 
The hoops, which serve as spreaders, # 
made of No. 5, B&S gauge, galvanized irom 
wire, soldered to the seven strand copy 
cable at all joints. The hoop at the out 
end contains two turns of wire, the 
one. In addition to this cage aerial, # 
other of two wires about 280 feet long lis 
been in use, primarily for receiving. It's 
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of the same height as the other and the 
lead-in is at about the same distance from 
the smoke-stack. Measurements made with 
4 Leeds and Northrop Capacity Bridge and 
an alternating current of about 1,000 cycles 
give a capacity for the cage antenna of 
000765 mfd., while that of the longer one is 
001264 mfd. The fact that the lateral por- 
tion of the one is nearly three times as great 
as the other shows the relative value of the 
lead-in capacity to be large. Later the long 
antenna was cut in two, leaving a flat por- 
tion of 100 feet, and its capacity was found 
to be .00074 mfd. 

The resistance of the cage antenna is low 
and its distributed capacity makes it very 
efficient for radiophone transmission. 

Two years ago we were confronted with 
the problem of getting a pulley to the top 
of the smoke-stack, the cable passing over 
the pulley having broken in a storm. The 
stack then in use was 65 feet high above 
the 20-foot pedestal and had no ladder. 
Moreover, it had been recently painted and 
no falls left for climbing it again. In order 
to get 9YD into service once more with a 
minimum loss of time and expense, the 
scheme shown in figure 2, was employed. 
A hook wide enough to reach over the band 
at the top of the stack was fitted with a 
ring and a pulley through which the cable 
passed. The hook was tied to a’ piece of 
wood which dropped about a foot into a 
one-half inch gas pipe. The cable was used 
as a guy wire to hold the upper end of the 
pipe against the stack and more pipe and 
guy wires added as the hook was pushed 
upward. When the hook was at a point 
just above the top of the stack the pipe was 
twisted 90 degrees and slowly lowered until 
the hook was in place. The only slip in 
the proceedings was in not providing for an 
extra pair of guy wires for the upper joint 
of pipe. When the hook and cable were 
freed from the pipe, the latter bent side- 
wise and caused a collapse all the way down 
the line, but outside of a section or two 
of bent pipe no harm was done. On a long 
antenna attached to such a support as a steel 
tower or smoke-stack which sways more or 
less with the wind it has been found ad- 
vantageous to connect a heavy coiled spring 
between the insulator and support at the 
outer end of the antenna. The spring takes 
up the strains due to wind and temperature 
changes, and renders less likely the break- 
ing of the wire. 





Improving the Quality of a 
Receiving Set 
(Continued from page 68) 


coupler is connected directly in the plate cir- 
cuit of the UV200 detector tube as the 
tickler” or “feed-back.” 

The grid condenser has a value of .0005 
mfd., while the shunted grid leak has a value 
of 2 megohms (2,000,000 ohms). Across 
the “A” battery terminals is shunted the 
3M0-ohm potentiometer and from its center 
tap the negative of the “B” battery supply 
returns to the circuit. A .01 mfd. condenser 
shunted across the “A” battery terminals 
completes the “A” battery noise trap. The 
ground connection returns to the negative 
side of the filament. A .001 mfd. variable 

er is shunted across the output of 
Feceiver and offers plate tuning as well 
#2 radio frequency by-pass. 
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DETECTOR 2STAGE AMPLIFIER 


‘THE OUTSTANDING Advantages OF THIS INSTRUMENT are 
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§ Maximum volume without sacri- 
ficing clearness of tone. 

9 Rigid construction and compact- 
ness. 

9 Hermetically sealed, absolutely no 
moisture troubles. The instru- 
ment was submerged in water 
twenty-four hours, taken out — 
and placed in the same circuit 
with results standard in every 
way. 


AAU UU aga 4 


MITTNTTTTNETHNT TTT ET TTI ET HITT 


THE LOW PRICE OF THIS INSTRUMENT IS 
MADE POSSIBLE AS A RESULT OF 25 YEARS’ 
EXPERIENCE IN QUANTITY MANUFACTURE 
OF SCIENTIFIC ELECTRICAL INSTRUMENTS. 


Cc a e 
Fr. 1Cé 1620 An Excellent Merchandising Proposition | 
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LEARN THE CODE 


Get all the fun there is to be had from your wireless set. Learn to 
read the dots and dashes and double your pleasure. 


The Marconi-Victor Records 
Provide the ideal instruction. 


SIX DOUBLE FACED RECORDS-TWELVE LESSONS 


From the alphabet to press and code work. Actual operating condi- 
tions reproduced. Satisfaction guaranteed. 


Price: $5.00 per set 
Wireless Press, Inc. Se ee 

















““WALNART” 


Friction Vernier 


Knob 


List Price $0.25 
This is one of the best aids 
9 to fine tuning yet produced. 
To attach, just drill 4% inch 
wsion hole in the panel, insert the 
bushing and shaft and re- 
place the cotter pin. The 
tapered adjusting bushing 
takes up wear as well as inaccurate drilling and the spring keeps the fric- 
tion even and constant. No radio set is complete without the *““Walnart”* 
Friction Vernier Knob. 


WALNART ELECTRIC MFG. CO. 
CHICAGO 
Also Makers of “WALNART’ CONDENSERS AND TUBE SOCKETS 
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From Franklin’s Kite 
to Modern Radio 


In the fine, “ Presta, the ot 
est minds o e day were pi 
toward some slight anonteles of 
electrical forces—today a child can 
operate the most intricate and mar- 
velous electrical discovery of the 
age; namely, the radio receiver and 
amplifier. 


Tell the Story, Dealers! 


Radio brings music and knowledge 
of world events into the homes 0’ 
the owners; entertainment and edu- 
cation, a means of keeping the 
any together in the home; ever 
new, io never stales and ap- 
ng L— 3 to music severe Fuad 
children, adults, ever. 
Tell your customers these ¢ rear: for 


> th th hy they 

DISTRIBUTORS FOR should “buy Radio. 1 Price?—there, is 

+4 erica a set for every purse. e io. 
Radio Co of Am Wire Collect Trial Order 


Write for our new illustrated Cata- 
log No. 200E. 


WHOLESALE ONLY 


GHOMMEL& CO 


30-594 FERNANDO ST. — ZZ — PITTSBURGH, PENNA 

















Super-Sensitiveness! Saves time. labor and is accurate 


The crystal is the “‘bull’s- “PREPARED RADIO MEASUREMENTS” 


of your crystal re 
us set. Uniess it is R. Batcher. $2.00 ge 


wiing time and enter: WIRELESS PRESS, Inc. 326 > sa i N. Y. 


QUALITY PRODUCTS 
INSTRUMENTS 
SD) LOUD SPEAKERS, "PHONES 

Send for Bulletins 


a ae, mounted 
in- brass eup,  40c. Obtainable at AJ-10 and AJ -20 
your dealer’s or sent direct (post- 


paid) on receipt of price, Roller-Smith Company, 2129 Woolworth Bldg., NewYork 


Ne meee &y\\ 3 G Works: Bethlehem, Penna. 
Cleveland, Ohio Offices in principal cities in U. S. and Canada 
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B-D-X-X 


—and get uninterrupted service 


Bakelite-Dilecto (X-X grade) is acknowl- 
edged by professional and amateur to be 
the best of all Radio panel materials. 


TOUGH — DURABLE; 
YET READILY MACHINED! 


Guaranteed highest in dielectric strength. Resists 
heat, water, solvents, steam and milder acids. 
Used over EIGHT YEARS in the U. S. Navy and 
Signal Corps! 
Your electrical dealer can get it for you cut to 
size. Write us direct for names of dealers near 
you. 

THE CONTINENTAL FIBRE COMPANY 

Factory: Newark, Delaware 
ervicin: om: > 
oes * ore San Francisco. at sae St. 


.85 Plymouth Ave. So. Los Angeles....411 S. Main St. 
* 7332 S. y Michigan Ave. Stattle 91 Connactieut St. 


bakelite-dilecto! 


A Laminated Phenolic Condensation Product 


January, 1973 


The plate of the detector tube ( ) 
is operated on 18 volts. The “B” 
noise trap is shunted across the 18-volt se. 
tion comprising the 5,000-ohm resistance and 
the 1 mfd. condenser. Note that a Separate 
trap is provided for the amplifier circuits 
This trap is made up of a 20,000-ohm Ward. 
Leonard resistance unit and a 1-mfd, op. 
denser — approximately 6  milli- ~ amperes 
flowing through the resistance. Note thy 
the amplifier “B” battery supply is taken of 
at the 44-volt terminal, while the plate sy. 
ply of the power amplifier is at the 132-yoj 
terminal. The radio frequency chokes pre. 
vent any of the radio frequency currents 
from entering and dissipating in the ampli. 
fier and by the aid of the .001 mfd. Variable 
condenser the radio frequency by-pass is as. 
sured. 

The shunted resistances to the secondary 
of the amplifying transformer windings haye 
a value of 400,000 ohms each. However, 
750,000-ohm units will eliminate much of 
the noise due to low frequency disturbances, 

No attempt is made to design the panel 
or mounting for the set as it is believed 
that the majority of those interested will be 
those who have already built their sets and 
who are looking for improvements. 

If you are aware of the maximum results 
you can obtain with your receiver kindly 
underrate it and permit your friends to 
appreciate the good music and concerts 
which are being sent out every night. Don't 
push the set to its limit—it won't stand up 
long. Squealing, howling, distortion and 
other disturbing elements are mainly due to 
the operator striving for quantity, without 
a proper regard for quality. 


STATIONS "WORKED 


AND HEARD 


Stations worked should be e& 

closed in brackets. All monthly 

lists of distant stations worked and 
} heard which are received by the 
i 10th of each month will be pub 
‘fished in the next month’s issue. 

For example, lists received - 

November 10th will be Pee 

in the December issue. Spark and 

Cc. W. stations should be arranged 





| separate groups. 


2NE, A. H. re. 211 Claremont Ave., Je- 
sey City, N. J. "Single Tube. (Month of 
November. 


CW.—latj, lazl, lbas, lbea, Ibgf, Ihr, 
Ibkq, Ibom, Iboq, Ibqd, Ibsj, 1bvb, tow 
lbzn, ledo, Icjh, lomk, 1cnf, 1fl, Igy, li, 
ljq, 1xm, 1xu, 2hw, 2xq, 3anj, 3bgt, Sb, 
3bnu, 3ed, 3co, 3pz, 3zz, 4bx, 4by, 4dl, 4gh, 
4jm, 4nt, 4oi, 4ya, Sek, Ser, 5es, 5fv, Stl 
Sik, 5mo, 5tj, 5xa, 5xk, 8acf, one, 
8anb, 8and, 8asv, Sato, Satu, Sawp, (lew), 
8axb, 8axn, Sazd, Sazh, Sazr, Sbdb, Sbeh, 
(lew), 8beo, 8bny, 8brl, Sbwa, 8 cay, Sods 
8cei, 8ch (ew), 8cko, Serb, 8csr, Scuu, Sdat 
8ij, 8kg, 8ow, 8qk, sb, Suk, Svy, 8xae, Sxak 
8xh, 8xj, Syd, 8zw, 8zz, 9aap, Yafn, Sap 
Qaiv, Yajh, 9akd, Yamh, 9amk, 9 aot, Maps 
Qarz, Yavp, Yawm, Yaze, 9bds, bed, Shd 
9brk, 9 bus, 9bwz, Ycf, 9czl, 9dgq, 9dr, Sdws 
Odxt, Mdyn, Yecr, ei, Ikp, Yof, 9ox, Fue, Su 
Ovk, 9zn (Icw). 

SPARK.—ladec, lary, law, layo, tbo 
lbub, 1bzn, Ick, leni, lew, 1gm, lor, 1rx, Iby, 





3fb, Szl, Sazr, Sbah, Sbda, Sbun, Ski, Sti, 
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MN) gus, Szy, Jaaw, Sahp, 9amk, Yau, Yavp, Ides, 
tery wz, cf, 9ezl, Sdag, 9dxt, 9dzy, 9of, 9tv, 
Set- 9zn. 
and eect —9xac. ksb, nof, kyw, wbad, whz, 
irate wdaf, wdaj, wdap, wgm, wer, wey, whas, 
its, whaz, whb; wip, wmak, wnac, woc, woo, DPERWELD” 
» wa, a hilade ; TRADE MARK REG. U.S PAL ORR. 
bed phia, Pa. ame! Bg Set. : ; Ny (Made by the Molten Welding Process) 
law, (lagh), laju, lbdi, lbkq, 1bqi, 
sr aide lcm, icmk, lexx, (lgv), (1xm), ANTENNA WIRE 
sup ixu, 2anm, 2awl, 2bjo, 2brb, 2bqh, 2ckr, 50% Stronger Than Copper 
-volt (2eq2), 2el, 2fp, (2ke), 2ir, 2xap, 2xq, 2zk, Better than or ctrande fer cartale. 
pre. dl, 3aay, 3afb, (Sais), 3aji, Sba, 3bit, pe A peleuarne. - 
rents (3blf), 3bve, 3rb, 3su (3xm), (320), 4bs, The permanently welded copper exterior 
mpli- dbx, 4dc, 4ea, 4ed, 4fv, 4hw, (4nt), Sek, makes it ideal use of “skin effect” 
iable Ser, Oka, 8abs, Sado, (8afd), 8ago, (8agz), omena of radio currents. Standard- 
8 as- Sahd, Saim, Samp, 8amq, (8asv), Sate, Satu, zed by the largest manufacturers of 
Sauk, Sawp, Saxb, 8azd, Sbcl, Sbdv, Sbet, radio a. 
8bo, (Sbtr), 8bxh, (8cbe), Scjh, 8ck, 8cmm, everywhere 
ms (Scur), Sepx, 8ib, Sig, Spt, 8sb, 8sp, Suk, 100, 150 and 300 fest per carton 
ever, Bye, (wr), 8xe, 8xh, (8yd), 8zw, 8zy, 8zz, BUY IT IN CARTONS 
h of Sal, Yano, 9act, (Yapi), Yaps, Dbds, bed, 
—| ir ere Copper C L COMPANY 
mat MEO), vei, San PPER ULADsa TEE i) 
ieved Canadian 3co, 3bp. I would be glad to NEW YORK SALES OFFICE: (grein CHICAGO SALES OFFICE 
ill be hear from any one hearing me. 30 CHURCH STREET, NEW YORK 129 S. JEFFERSON ST, CHICAGO 
“ MAIN OFFICE AND WORKS: BRADDOCKP.0. RANKIN, PA. 
3BMN—Raymond J. Carr, Petersburg, Va. 
SPARK —2sa, 3acy, 3aic, 3aogv, 3arm, 
esults Sif, 4fb, 4gn, 9mc. 
a CW—law, leo, lgv,, lii, lpm, 1xm, l1qp, 
vid Ixz, 1ze, lbdi, lbes, lbet, lbgt, 1bgi, 1brq, 
certs tbwi, Ibyw, 1caj, lemk, lcnf, 2hj, 2ke, kf, JEWELL 
Don't arm, 2rz, 2ts, 2vh, 2wb, 2zl, 2afa, 2age, V e h 
nd . 2aho, 2aja, 2ajw, 2auz, 2bd, 2bdm, 2bgi, ernier R eostat 
han doi, 2bqu, 2brd, 2bxp, 2ccd, 2cjg, 2cjr, The Jewell vernier rheostat is ex- 
thout ackl, 2ems, 2cpd, 2cqz, 3ab, 3ba, Sbg, 3ca, tremely simple and substantial in con- 





3cg, 3fs, 3hd, 3hg, 3iw, 3jj, 3hk, 3hx, 3mb, 
3no, 3ot, 3su, 3yh, 3z0, 3aag, 3acq, 3adr, 
dadt, Saft, 3afw, 3ary, 3bfq, 3bji, 3btk, 3bsb, 





struction, employing a new principle of 
contact which we have patented. Made 
of the highest grade bakelite and using 












































= Soup, Scan, 3cel, 3ccu, 4bk, 4bq, 4bx, 4dc, pe Nest cosietance Wire oStmmntEe 
) dea, 4eb, 4el, 4er, 4fb, 4fg, 4fj, 4ft, 4hz, oy oe ree eS ee 
4id, 4jk, 4jy, 4kk, 4kl, 4pz, 4ya, 4yi, 5dl a single turn of the knob. Ask your 
Sik ce pA dl Spy e. hy Pg — or write to us for special cir- 
. Sav, 8eo, 8im, 2fs, 8ij, 8ju, Sig, Sig, Sml, $e Price, $1.00 
8qq, 8rm, 8sb, Sue, 8vq, Sve, 8wr, 8xe, 8xq, 
nd 82d, 8zy, 8acf, 8ago, 8ahr, 8aim, 8ais, Balj” Jewell Electrical Instrument Co. 
4 Salt, 8amm, 8atu, 8asv, 8aue, 8awz, 8axc, 1650 Walnut Street Chicago 
“4 8axn, 8bdu, 8bek, 8beo, 8bex, Sbfm, 8bgj, 
8bjs, 8bjv, 8bjy, 8bkh, 8blc, 8bnh, 8bpl, Sbrc, 
| 8bsy, Sbut, 8bvr, 8byf, Sbyt, 8cab, 8cak, 
nd ong _ 8cgu, 8cjz, 8cko, 8clk, 8cma, 
ed , Scur, 8cus, 8cve, 8cyj, 8cyo, P 
Sezc, 8dae, 8dat, 8zag, 8zweg, Yei, Yep, Yio, R A D | O ter fi A U D | O 
=| + Ray Sox, 9pw, 9uc, 9uu, vr, 
z, fk, 9afr, Saha, Yaiy, 5 
si FS Sam, Shea, Shab, Oba” Sean Sone | | FREQUENCY AMPLIFYING TRANSFORMERS 
tis, Sbsx, Scie, Sdhg, Odvn, Sdwa, Sdwk, Oa gs a my a iy fo et ey Se tS op 
Ibhr, CANADIAN: ; as from a master musician’s keyboard. No distortion. Natural tones. Increase the range of your set. 
i <r, Som, th, Sh, Sen. Radio Frequency Audio Frequency 
p- 6ZY, THOS. A. MARSHALL, Honolulu, Hawaii. Amplifying Amplifying 
- alts Bf Zam, 2fw, 2t2, 2g0, 2awl, 210,| | Transformer Transformer 
, 90, dh, , 4fg, 4id, 4gh, 4by, 5ag, 
me Stee, Sdi, Sek, Seo, Sgv, Ske, Snk, Spx, Spb, Operate Stray 
se ge ohn Suo, 5zau, 6ak, 6alu, 6avr, on any Fields 
Jew), » Sada, Oaqu, 6awt, 6akt, 6arf, 6abx, 
re an, at 6arb, 6aat, 6avd, 6bun, 6ber, Wave Length Reduced 
IY, Sbac, 6bu, 6biq, 6bql, 6bac, 6cp, 6ec, May be-used.with any type Furnished with a magnetic 
et Ma Co Gen, Gen, Gea, Gec, Geb, Gek, Gef, 6ax,| | Saale ith cies mare permeability shell re, Goll 
Gik, iv, 6jd, 6ka, 6maqu, 6oaa 6pi, 6qw rial throughout. and core mechanically pro- 
Sahp, 6te, 6tw, 6ti, 6ez, 7sc "hk 7hm 7bj Fae ae | its compactness and tected. — Fa modern 
Pre 720, Mr, Banb, Bago, Baio, 8anj, 8amd, Sawm, List Price $5.00 Both Sterhng Radio and teristics, List Price$4-00 
= - Shim, 8bxa, 8bef,.8bxh, 8beo, 8caz Tebde Ginseate om: epgtion- Audio Transformers same cen” Sane oo cnden 
» Remi, Sef, Schd, 8ml, 8nd, Sow, Spd. oe 
uu, 8 : 1 ; , Ond, Sow, Spd, 1%” by 2” by 2%” high 
C, 8yd, Yaul, 9amb, 9awm, 9axu, 9aog,| THE STERLING MFG. CO. ‘ ! ms 2843 Prospect Ave., Cleveland, 0. 
i — Yavz, 9aw Canadian, 9awl, 9am, Saux, : OTHER STERLING RADIO PRODUCTS 
! tq, 9b, 9brg, Sep, 9cg, Ycev, Ocfy, Ycip,| Portable Rectifiers Filament Meters Filament Rheostats 
x, Iby. Sdpa, 9dte, 9dsm Odky, Odtm, 9dpa, 9gk, Pocket Voltmeters for testing “B” Batteries 
tj, Bs, 92, Suu, Sw 9yaj 9zn Ozaf pes, Over 2% million Sterling Devices in use today. 
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You may be able to guess, but we recom- 
mend that you know by using a reliable wave- 
meter. The Type 174B Wavemeter is direct 
reading, has a range of from 150-3000 meters, 
and may be used with receiving or transmitting 
sets employing either damped or undamped waves. 


Direct Reading 


— Wavemeter, price $68 


Send for FREE BULLETIN 707 W on the_use of wavemeters 


GENERAL RADIO COMPANY 


Massachusetts Ave. and Windsor St. 


CAMBRIDGE 39 MASSACHUSETTS 


Standardize on General Radio=;Company Equipment Throughout ! 


Do not confuse the products of the GENERAL RADIO CO. with those of other concerns using the 
words “General Radio.” The GENERAL RADIO CO. has manufactured radio and 
scientific instruments for many years. It has no affiliations with any other company. 











Milliken 


Radio Towers 


Leading broadcasting stations, commer- 
cial companies and private interests are 
using these towers. They are efficient, 
economical and reliable under all conditions 
of service. Constructed of galvanized steel, 
self-supporting, standard types. 

Send for Catalog—‘The Radio Antenna,” 
a valuable treatise on this subject. 


AGENTS WANTED 


Milliken Brothers Mfg. Co., Inc. 


233 Broadway New York, N. Y. 
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WARNING! 


While we try to adequately supply the 
newsstand demand for The WIRELESS 
AGE the safe way of getting your copy 
is to give to your newsdealer a standing 
order or place your yearly subscription 
with him. Now is a good time to do it. 











JANUARY, 1933 
tata 
Queries Answered 


Answers will be given in this de 
to questions of subscribers, coy ering the fulj 
range of wireless subjects, but only 
which relate to the technical pluses of the 
art and which are of general interest to 
readers will be published here. The 
scriber’s name and address : 
in all letters and only one side 
written on; where diagrams are n 
they must be on a separate sheet and drawn 
with India ink. Not more than five quep 
tions of one reader can be answered in the 
same issue. To receive attention these Tules 
must be rigidly observed. 

Positively no questions answered by maij, 


| 


L. P. Authier, Williamsett, Mass, 

Q. Will you please give me what you 
term “a wonderful C. W. and phone hook. 
up for two 5-watt tubes” using an Acme 
200-watt transformer and two Kenotrops 
for rectification? The hook-up to be a 
simple one, no unnecessary condensers, grid 
leaks or resistance, etc. On this diagram 
the capacity of condensers to be given als 
of grid leaks. The number of turns on th 
inductance. In a word I would like ap 
explanation of the hook-up 

















A. L is helix of 30 turns of %4"-1/16 
edgewise-wound copper strip—5 inches 
diameter, 14” between turns. Key may k 
in series with grid leak or in filament lead. 
See diagram. 

* * * 
R. P. Stoops, Scottsbluff, Nebr. 

Q. Kindly give me the dimensions fora 
three-circuit tuner with primary, secondary 
and tickler coils which will tune up to 
three thousand meters. I should like par 
ticularly to know how to effect the coupling 
of the tickler coil, whether to rotate forty 
or fifty turns of secondary inside the tickler 
coil or not. I want to use No. 24 BaS 
gauge wire throughout, using vario-couplers 
instead of loose couplers. 


Yario 
Caper’. 











coupler 


A. In order to get best results # 
vario-coupler with about 50 turns on 
stator and rotor should be used to‘ 
between antenna and secondary circuit hh 
addition primary and _ secondary 
coils are used as shown in diagram. ? 
are not coupled to each other. The 
coil is of abéut 75 turns and coupled ® 
the secondary loading coil only—rotaling 
inside of it. The primary may be wound it 


When writing to advertisers please mention THE WIRELESS AGE 





1923 


Sresagseers ER 


= 





fora 


up to 
par 
ipling 
forty 
ickler 


aplers 


January, 1923 


a single-layer coil on a 3¥-inch diameter 
tube. It contains 250 turns with taps at 
0, 20, 50, 100 and 250 turns. The secondary 
loading coil is similar—except that the 
tickler coil rotates inside. It is important 
to use a tap at 0, especially at the short 
wave lengths. It may be necessary to tap 
the tickler coil at the middle if you wish to 
go down to about 200 meters. Other dimen- 
sions are shown in the diagram . 

M. J. Rodda, Detroit, Mich. 

Q. 1. I am writing you ia regard to an 
up-to-date receiving transformer, as de- 
scribed in “Practical Amateur Wireless Sta- 
tions” chapter XLV, entitled “The Experi- 
menter's Workshop,” page 124, figures 4-5- 
6-7. The information that I would like to 
secure in regard to this transformer is, what 
capacity or how many volts will this trans- 
former step-up to from a certain voltage? 
The construction is very well explained. 
Probably if I state my position you may 
know just what I want. I am planning on 
making a long range receiving set with a 
spider web coil, having a primary, secondary 
and tickler. The spider web coil has been 
recommended as being a simple but very ef- 
fective part, and also have in connection a 
lodd speaker. I understand that transform- 
ers are necessary and I would like to get the 
desired information. Also, if you have any 
suggestions to make for a real good up-to- 
date, simple, but effective hook-up it will 
certainly be appreciated. 

A. 1. Below is hook-up for use with 
spider web coils: 


wensv 2 WV, whe 
| 
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*}zer |?" 




















5 Segments 


W 26 DSC mire 
Seconda Mi equally Spaced * 





J. W. Sloan, Newark, N. J. 

Q. I am using dry-cell tubes with en- 
closed hook-up. With this I get local sta- 
tions loud, but nothing distant. By using 
Variometer in grid circuit of detector I get 
WHN and KDKA, but only by holding my 
and at a certain distance from the vario- 
meter. When I take my hand away every- 
thing fades out. I am using a loose coupler 
with a table mounting, therefore I cannot 
shield the set. Can you tell me how to 
Temedy this ? 

‘ You are probably not fully in tune. 
ou should add more turns to the primary 
9 Vatiocoupler or else short circuit the 
a condenser and tune only by means 

taps on the coil. You cannot, how- 
a Set accurate tuning adjustment by 

T method. Hence we recommend 
the retaining of the series condenser and 
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‘All American’”’ 
Audio and Radio 


Frequency 
Amplifying Transformers 
Are 100% Good 


That’s the verdict of seasoned 
radio experts who have dealt 
with this responsible house 
for years. 
Our RADIO-Frequency Transformer (Type R-10— Our AUDIO-Frequency Transformers give such pow- 
50 to 550 meter wave-longth) strengthens weak erful amplification that signals which could etherwise 


be heard only thru come in clear and 
strong thru any good loudspeaker. 


1 
signals many-fold; gives clear, sharp definition; largely 
eliminates static and other disturbances. 


LIST PRICES 
R-10—Radio Frequency (150-550 meters) R-13—Audio Frequency (Ratie 10 te 1) 
R-12—Audio Frequency (Ratie 3 te !) R-21—Audio Frequency (Ratic 5 te 


Send for Bulletin No. 22. It explains the hnical and hanical reasons for the splendid performance of 
“‘All American’’ Amplifying Transformers. When you send for it, please give name and address of the Radie 
Dealer thru whom you prefer to buy. Don’t let anybody sell you a Radio outfit at any price, with any ether 


than ‘‘All American’ Transformers. 
Rea oy 





ND 
Raypanr Malo, 
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NEW COPIES FOR OLD 


For each copy of the following issues that you send us we will 
extend your subscription one month. 


January, 1922 September, 1921 
February, 1922 December, 1921 


March, 1922 December, 1920 
WIRELESS PRESS, Inc., Room 315, 326 Broadway, N. Y. C., N. Y. 
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“We Are Now Signing Off---Good Night!” 





Purchase of a variocoupler with more 


ee. 6, eae 


SA A 


Now Attach 
HOMCHARGER 


To your AC lamp socket, snap the 
clips on your storage battery and 
“turn in.” 


While you sleep, the RADIO HOM. 

CHARGER DE LUXE is silently 

charging your battery—the charging 

tate being governed automatically. In the morning it is fully charged; ready 

for another evening’s entertainment, and the cost has been less than a nickel 
for current consumed. 

No muss, trouble, dirt—no moving of battery—loss of time. You can’t 
connect it up wrong—it can’t overcharge nor harm your battery in any way. 
Its beautiful mahogany and gold finish will harmonize with any living room. 

Furnished complete with Ammeter, Attachment Cord and Plug, C argin 
Cable and Battery Clips, by all good dealers handling radio and electrica 
equipment, for $18.50. 

Ask your dealer for Bulletin No. 637, illustrating the new HOMCHARG- 
ER in actual colors, or write direct. 

When buying a_ Rectifier 


CAUTIO insist upon the following: 


1—SELF-POLARIZING feature, otherwise your battery may be ruined 

ei reverse reo 

2—AT LEAST FIVE-AMPE CHARGING RATE, otherwise it will re- 
wee several 4 to fully charge your battery. 

3—UNDERWRITERS’ APPROVAL, otherwise in case of fire your insurance 


may be void. 
The HOMCHARGER is the only Rectifier at any price which combines the 
above, thre NECESSARY HOMCHARGING features. 


The Automatic Electrical Devices Company 
119 West Third Street, Cincinnati, Ohio 
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turns in the primary. Your ant 

be too short—it should be at ken he 
100 feet long. It is not al SOlutely  nepes. 
sary to shield the set if you use long rods 
fastened to the shafts for the various typ. 
ing adjustments. The body cannot then 
come close enough to affect the tuning 
You can try pasting tin foil in back of 
the dials. If another stage of audio fr. 


+ | 1 
Sixty-Four Different 
Broadeasting Stations! i tote Sag 


All heard clearly in Cincinnati >" 
on an ACE Radio Broadcast Donald Fenske, Gaylord, Minn 


> : é : Q. I wonder whether you can furis, 
Receiver using NO amplifier! | me with one or two efficient badliag 


using the following instruments: 1 yario. 
meter, 1 detector tube, 1 rheostat, 1 poten. 
tiometer, 1 “B” battery, 1 “A” battery. | 
21-plate variable condenser, 1 antenna 
series condenser (fixed), 1 phone con,, | 
grid con., 1 grid leak, 1 V. T. socket, | 





Duplicate these results—write for 
our booklet, ‘““Radio in your Home,” 


ACE RADIO BROAD- explaining the possibilities of radio. 


CAST RECEIVER 


Licensed under 
Armstrong Patent 
No. 1,113,149 








Dept. WA 


THE PRECISION EQUIPMENT COMPANY 
| 2437-39 Gilbert Ave. 


Cincinnati, Ohio ; 











FOR ALL 
PHONES 


THEY ARE GOOD Put Them on Your Phone 
Blip out the metal dise and slip in the MICA- 
PHONE. Result—Clearer, tene, noises 
eliminated. Write fer cireular. Discounts to dealers 


bers. 
RADIO MICA PRODUCTS CO., 156 E. 43d St.. N. Y. 


DEALER 








ern Electric Radio Apparatus 


Station ‘‘ WHK ’”’ 


5005 Euclid Avenue 
CLEVELAND 





The Radiovox Company 


Distributors of Radio Corporation and West- 


Operating Cleveland Broadcasting 


OHIO 














REGISTERED 


U. S. PAT. OFF. 


PERFECT FILAMENT CONTROL 


Retail Price $1.85 


Add 10c for Postage 
For sale by leading radio dealers 


Amateurs and professionals, in the 
radio field, are writing hundreds of 
letters, praising the Bradleystat and 
the unexpected improvement which it 
makes in any radio set. 


Increased range, louder detection, 
quicker tuning, and noiseless control 
are obtained with the Bradleystat. If 
you have wire rheostats, replace them 
with Bradleystats, and watch the 
startling improvement. 


Electric Controlling Apparatus 
283 Greenfield Ave., Milwaukee, Wis. 











pair headphones. 


A. Here is one circuit using the material 
you have available. Below is another 
which is much more satisfactory—but yoo 
will find it necessary to purchase an addi. 
tional variometer and a variocoupler, 


/ixed antenna 
{condenser 
} “GTi 
—_—— 




















* * * 
J. A. Woods, New York City. 

Q. In an article by Mr. A. Ringel a 
current issue there is a “reflex” hook-w 
using 3 tubes which gives 1 step radio 
regen. detect. and two steps audio, if 1 am 
right. I: would greatly appreciate som 
data for the variocoupler. I have a coup 
on a 4” tube with a 314” ball. Would you 
indicate the proper winding of the thre 
coils primary or plate, grid, and tickler 
ball? I am using VT 1 and VT 2 tubes 
and want to make up this set for loop. I 
believe I can use two tubes and get I radio 
frequency, regenerative and detector, 1 audio 
frequency with this outfit by not using 
tube and second transformer. 

A. Approximately 50 or 60 turns of aly 
convenient size of wire (say 24 t0 


D.S.C.) on each of the coils is sufficient 
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L. Page, 80 Chambord, Montreal. 

1. Will a rectifier do for the transmit- 
ting set described in the May issue of THE 
Wiretess AGE on page 64 by K. Gitlitz ? 

A. 1. A rectifier may be used instead of 
a direct current generator for telephony. 
The modulation system described on page 
64 of the May Wrrecess AGE is suitable 
for powers of the order of 5 or 10 


only . R 
and is not very satisfactory with 


watts, 
larger tubes. 


gh vollage 

















The rectifier, if electrolytic, is of lead and 
aluminum plates in a solution of ammonium 
phosphate. You will need a total of 20 cells 
then. It is better to use two kenotron rec- 
tifers, however. For such circuits see 
“Modern Radio Operation,” by J. O. Smith, 

Q. 2. How would I make this trans- 
former? What size core? What size wire, 
secondary, how many turns? What size 
primary, how many turns? 

A.2. The primary of the transformer 
should contain 220 turns of No. 18 DCC 
wire. The secondary for filament lighting 
should contain 15 turns of No. 12 DCC wire, 
and the high voltage secondary contains a 
total of 2,500 turns of No. 24 or No. 26 
wire, with a tap of 1,250 turns. The dimen- 
sions of the core are given below: Fifteen 
to twenty mil. iron is satisfactory. 



































: 4 
Q. 3. What range would I have with 500 


volts on the plate, with an antenna L shape, 
3 wires 65 feet long? 

A. 3. Your range will ordinarily be 
about 75 to 100 miles in daylight, although 
Greater distances may be covered at night. 

* * © 


H. J. Dounes, N. Y. City. 

Q. On page 80 of Tue Wrreess Ace for 
October you show a diagram using five 
tubes, four stages of radio amplification, de- 
tector and three tubes doing double duty as 
audio amplifiers. I am very much interested 
bss hook-up, but I wondered if this could 

wired using the same five tubes with only 
‘wo stages of audio, but so arranged with 
Jacks or switches so that the set could be 
wsed with four stages of radio amplification 


EXPERIMENTERS’ 


WORLD 








Have You Heard the 
New Radiola Grand? 


No storage battery necessary; a com- 
plete and portable unit. Have your 
dealer order from us. We are also 
distributors of the famous Grebe 
products. 


Registered 


PHILADELPHIA WIRELESS SALES CORP. 


Formerly Philadelphia Wireless School of Telegraphy 


Wholesale Department Retail Store 
1533 Pine Street PHILADELPHIA = 1396 Arch Street 








A-B Battery 
Tester 


The Jewell A-B Battery tester fills a 
need for a low priced but accurate 
ortable instrument for checking 
attery voltages. Double reading 
0-12-120 volts is the range usually 
supplied, which takes care of the 
“A” battery up to the lightest com- 
monly used for receiving. ° 


PRICE, $10.00 


We were the first to supply a com- 
plete line of miniature radio instru- 
ments of uniform size. Ask your 
dealer or ‘write to us for complete 
radio circular. 


Jewell Electrical Instrument Co. 
1650 Walnut Street Chicago 


UNITED. STA ray NEs 
| wy, i. J 


FIA TIT 
GELECIRICAL LASES A SFELLA 
PROTECT YOUR IDEAS 


Avoid Delays. Profit From Your Invention. Write today for free 
book. “‘How to Obtain a Patent."” Send Sketch or Model of your 
idea for preliminary examination and my report. Your rights will 
be carefully safeguarded and held in strict confidence. Highest 
references. Prompt Personal Attention to each case. 


CLARENCE A. O’BRIEN SAEE 


Registered Patent Lawyer 


500 Southern Building, Washington, D.C. 
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Radio Frequency Receiving Set 


The Best for 
Appearance 
and Perform- 
ance. 


Super 
Sensitive 


MODEL R.F. 6 
Reduces static and interference ‘ 
Easy to operate, no trouble with body capacity. 
Mounted in handsome, highly polished mahogany cabinet with genuine bakelite panel. 
All moulded parts are of genuine bakelite. 

All sets are thoroughly tested for reception before shipped from factory and guaranteed with the 
Wells Iron Clad Guarantee. 
JOBBERS: Good territory still open. Write for proposition. 

The demand for Radio Frequency is tremendously assured. 

Write for latest bulletin and proposition. Department R 


WELLS MFG. COMPANY FOND DU LAC, WIS. 














HAPPY NEW YEAR, RADIO FANS 


Start the new year right. 
Equip the set you are building 


with 
BINDING 


EBY posts 


They guarantee a positive connection 

and will cost you less in the end. 

Demand them of your dealer. 
Commander ““H” Ensign “‘H” Sergeant S. S. Buddy 
THE H. H. EBY MANUFACTURING CO., PHILADELPHIA, PA. 














CITIZENS Citizens Radio 


Call Book 


Fifty Cents 
Why Pay More 


November issue just off the Press 


Contains all changes of ad- 
dress, Re-assigned Calls, Can- 
celled Calls—right up to date of 
issue—way ahead of any other 
Call Book at any price. Com- 
plete up to date Canadian list. 
Buy one—look it over—if it isn’t 
the best you have ever seen, 
write us; money cheerfully re- 
funded. At your dealer or direct 
from us. Postpaid. 


Citizens Radio Service Bureau 
406 S. Dearborn Street Chicago 


Dealers, write for Guaranteed 
Sales Plan 


Broadcasting 
U. S. and World Time Schedules 
World Press Schedules 
World High Power Transoceanic Stations 





RADIO DISTRICT HEADQUARTERS 
Movember — Fra Annwally — Mar 





Actual Size of Book—9x12—128 pages. Covers printed in two colors. 
| Absolutely best printed and best material used in any Call Book 
ever printed. 
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and detector, and then, if desired one o 
two, tubes to do double duty as audio am. 
plifiers according to the amount of ampliji- 
cation needed. Also could switch be jp. 
cluded to allow the use of detector and am- 
plifier tubes—provided as needed—and gy, 
ting out the radio amplifiers. | believe this 
would be a very desirable receiving set, 

A. See article entitled “Practical Reflex . 
Amplification,” this issue, for additional jp. 
formation on reflex amplifiers. 

** * 
‘Charles E. Jeffery, Salt Lake City, Utah, 

Q. 1. Please give me the winding and size 
of the wire for all the coils in the set de. 
scribed on page 74 of the May, 1922 issue 
of THE WrrELESs AGE. 

A. 1. For 1,500 meter reception, use coils 
of 1,250 to 1,500 turns each in primary and 
secondary and 500 turns in tickler. These 
may be standard honeycomb, Remler, or dyo- 
lateral coils. These coils have an inside 
diameter of about 2% inches and outside 
diameter of about 5 inches and about 1 inch 
wide. They are wound with No. 28 single 
silk covered wire. It is best to use a three. 
-coil mounting here. 

Q. 2. Also please give me the names of 
all the other parts used for this. 

A. 2. Primary and secondary variable 
condensers are each .001 mfd. capacity. The 
grid condenser should preferably be varia- 
ble up to .001 mfd. capacity. An ordinary 
air condenser can be used here. The grid 
leak is of 2 megohms resistance. The tube 
may be either a UV-200 or UV-201 Radio- 
tron or else an Aeriotron type WD-l1l, the 
new Radio Corporation tube. 

Q. 3. What volt battery should be used? 

A. 3. The UV-200 or UV-201 requires a 
six-volt storage battery for the filament and 
22 volts for the plate. The WD-11 requires 
only a single dry-cell although the single 
cell of 2 volts from a storage battery is 
satisfactory if proper resistance is used in 
the filament lead. The plate voltage is 22 
volts. 

Q. 4. Can a loud speaker be used with this 
set? 

A. 4-A loud speaker cannot be used 
with this set unless you add two steps o! 
audio-frequency amplification. 

Q. 5. What distance can be had by 15,00 
meters ? 

A. 5. You will probably be able to hear 
all the American high power radio stations, 
and under favorable conditions, most of the 
European stations. You must realize, of 
course, that this is code and not telephone. 

Q. 6.. What size of vacuum tube combina 
tion should be used? ; 

A. 6. The tubes to be used are met 
tioned above. For amplifier UV-201's are 


used. 
x * * 


Theodore Stahl, Birmingham, Mich. 
Q. 1. In your September number an article 
was published regarding some Fr 
High Power Transmitting Tubes. y Please 
advise me regarding manufacturer's nam 
address and serial numbers of these tubes. 
A. 1. These tubes were made by ® 
Société Francaise Radioélectrique, Lew 
Perret, France. We do not know their seria’ 
number, 
Q. 2, Please give me the name and addres: 
of the publishers of “Radioélectricite. ; 
A. 2. “Radioélectricité” is published @ 
12, Place de Laborde, Paris, 8¢, France. 
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NATIONALAMATEUR WIRELESSASSOCIATION 
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HE illustration which accompanies this 
article, shows Edgar C. Gause and his 
radio receiving station located at Kennett 
Square, Pa. The station is really more than 
just a receiving station, as Mr. Gause has 
done extensive experimental work in bring- 
ing it to its present state of excellence. Mr. 
Gause has heard broadcasting stations lo- 
cated in Cuba, Colorado and Michigan. 
Mr. Gause sometimes allows his neighbors 
to listen to the broadcasting music by hold- 
ing the receivers of his radio set against the 
transmitter of the local telephone line. A 
loud speaking horn is used in addition to 
the usual head receivers. Mr. Gause is a 
member of the Chester County Radio Asso- 
ciation of Parkesburg, Pa. 
A 





ILLIAM K. AUGHENBAUGH,, call 
letters 8AKI, has moved from Johns- 
town, Pa., to 1432 12th Ave., Altoona, Pa. 
A 5-watt I. C. W. transmitter is used at this 
station. 
A A 
PyARRY H. Carman, 2EL, Freeport, L. L., 
has been getting up early these cold 
mornings recently and has been successful 
in working 6XAD on Catalina Island several 


; - “s Radio receiving equipment of Edgar C. Gause, at Kennett Square, Pa. 
times since November 22nd, when trans- 





‘ 





| continental two-way work was first put 
‘ through between these two stations. Both 
<i ¥ i eee ea ee 8 these stations and their equipment have been 
~/ e : : . ° » aw 
KA Kellogg Radi E ipment for Bette R c ada aay in previous issues of THE 
The Kellogg rheostat is of simple A A 
design, having but one moving part. 
It is so arranged that a maximum 
contact surface is provided, making 
perfect contact. To assure perfect furthered by two new clubs, organized and 
pg aera = supported by some of the most prominent 
es on the ha m o : . cea 
the resistance element. <S figures in Danish communication _ work. 
Each $1.50 S 4 4 . 


No. 501 
HE Signal Corps, U. S. A., has decided 
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ADIO communication in Denmark, both 
by telegraph and telephone, is being 


The value of extremely light and 


very small head sets in Radio receiv- 
ing is most evident when using Kellogg 
head receivers, which, however, have 
proved as sensitive and thoroughly 
No.69A efficient as they are light in weight No. 501 
<( : and small in size. The band, too, is 
> ppd adaptable and the simple receiver holders, which are held in place 
wd ¢ lower part of the head band by the spring tension of the metal, carr be 
tantly adjusted so as to place the receivers over the ears for the best 
&- No. 69A Heat Set, 2400 ohms each $10.00 
No, 69C Head Set, 2000 ohms each . 
No. 74A Head Set, 1000 ohms each 5.00 
Kellogg Radio jacks, plugs, condensers, variometers, tube sockets, dials, 


tors, coils, variocouplers, microphones, etc., are the best that money ~ 


can buy. 


ellogg Switchboard & Supply Co. Chicago 
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to sell one thousand of its vacuum tubes, 
type VT-11, and it is offering the tubes to 
the public at $5.50 each, not more than three 
to any one person. The tubes were manu- 
factured by the General Electric Company. 
They are hard tubes, take 1.1 ampere for 
the filament at 3%4 to 4 volts, may be used 
for detection with 20 volts on the plate, 
and for amplification with 40 volts. Neither 
the filament nor plate voltages are at all 
critical. The base is such that the tube can 
be used in standard radiotron sockets. The 
tubes may be purchased from the Chicago 
General Intermediate Depot, Office Signal 
Supply Officer, 1819 West Pershing Road, 
Chicago, III. 





THE WIRELESS AGE JANUARY, 1933 











Westinghouse 
—you know it’s right 


HIS newest Westinghouse Radio = 

“B” Battery is a 22-volt, glass-case K YOUR DEALER 
baby storage battery that is a marvel 1 At GE 
for steady, noiseless, full-powered ser- 
vice. Lasts indefinitely because it can 
be recharged repeatedly—making it not 
only the most satisfactory, but ultimate- 
ly the most economical type of “B” bat- 
tery. Sold by radio dealers, and also y SUPERSENSITIVE 
by more than 2000 Westinghouse Bat- 
tery. Service Stations. 


bade peng > pen "4" BATTERIES. Ten 
sizes—27 to 162 ampere-hours’ capacity; 4, 6 Th alit -0O 
and 8 volts. Slow-discharge, long-life batteries Lenny hg Head $ “3000 
built especially for radio work. Set Selling for Ohms 


WESTINGHOUSE UNION BATTERY CO., TRUE-TONE RADIO MFG. co. 
Swissvale, Pa. 188 No. La Salle St., Chicago, Ill. 


WESTINGHOUSE [nce noon 


RADIO “‘A’’and ‘‘B”’ Compest—taterchangeshio—Most SGU 
BATTERIES te ea 





























Interesting Proposition for Dealers. 


EUROPEAN RADIO CO. 
1342 East 22nd Street Brooklyn, N. Y. 




















STILL IN THE LEAD—RIGHT UP TO DATE 


Third Edition—Just Off the Press 


Complete Up-to-date List of Broadcasting Stations in United States and Canada 
Also 


Map of Broadcasting Stations in Both Countries 
Instructions for construction and operation of a honeycomb coil set and a two-step amplifier 


CALL BOOK Price $1.0 


Dealers send in your orders today 


WIRELESS PRESS, Inc. = 326 Broadway, New York 


When writing to advertisers please mention THE WIRELESS AGE 
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Buy 
Dependable 
Equipment 

at 
Wholesale 


Prices! 


For over ten years we have 
been supplying geen 
with equipment of proven 
merit. e guarantee our 
products because we know 
what goes into them—every 
rt is made in our own plant. 
Our Factory-to-User sales pol- 
icy eliminates the retail rofit 
—and you get the benefit.’ 


Illustrated Above 
is a Vernier Condenser—one 
of the famous WIRELESS 
SHOP group. ommgbeangad 
need for that new set 

ed for extremely accurate 
~ stment. Dials of 

eo RNICA.CORTON EN- 
GRAVED, 3’’ in diameter. 
Prices from $5.25 for the 
13-plate to $9.00 for the 
63-plate —— including 
Dial and Kn 


If your name /is not on our 

mailing list, write for our in- 

teresting folder WA1. In- 

valuable to Amateurs. Shows 

om, bow to save 20% on all 
io Equipment. 


iT \ 2m vel 
SEED SHOP — 
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MODEL H. Z. 


Radak Two-Stage 
Amplifier 
Handsome mahogany Popular companion gift 
with Model H, R. 
Set, permitting 
of a loud speaker. 
size and finish. Price $40. 


Radak Receiving 
Set 


Patent 1113419.) 


A Complete Receiving Station 
that anyone can operate 


FOR new beginners in radio—no less than for experienced 
radio “fans”’—this is a Christmas gift that will out- 
shine everything else the holiday brings. 


These two Radak sets make a home receiving sta- 
tion that is absolutely complete. One that will not 
only bring in radio waves from amazing distances, but 
will amplify them hundreds of times, giving strong, 
clear, accurate reproduction. 


Yet so simple, so free from confusing adjustments, 
that a mere child can tune and operate it as easily as a 
radio expert. 


Radio and electrical dealers all over America are 
featuring Radak Receiving Sets for Christmas, because 
of the satisfaction they give in the home. If your 
dealer has not yet been supplied, his jobber will serve 
him promptly. 


Radio catalog, showing latest Radak equipment, 6 
cents. 


CLAPP-EASTHAM COMPANY 101 Main St., Cambridge, Mass. 
Established 1907. America’s Oldest Mfrs. of Radio Equipment Exclusively 


kktadak 


Reg. U. S. Pat. Off. 


Reliable Radio Equipment 





























RADISCO RADIO 


PRODUCTS 


The Radio Distributing Co. 


Newark, New Jersey 


U.S. A. 

















DELICATE SOLDERING 


Both the manufacturers’ and amateurs’ problem on all fine work is readily solved by 
the instrument constructed for this particular purpose. 


THE POST SOLDERING IRON 
Platinum Heating Unit—Interchangeable Tip—Universal Current 


One-Half Actual Size $6.00 


Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute 
From Your Dealer or Write 


POST ELECTRIC COMPANY, (Room 509) 30 E. 42nd St., New York 
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The Most When a person uses a “ROYAL. 
FONE” in connection with his re.” 

°° ceiving set he has the satisfaction © 
Sensitive of knowing that he will positively | 
get all there is possible from the. 
Receiving Set ut : 
= A “ROYALFONE?” is capable” 

of recording signals from the re. 
on motest parts providing your re. 
ceiving set has its proper quali- , 


fications. 

3 The Market 

Range 200.600 Metes A “ROYALFONE” does not 
e This 3-Step Radio- distort the sound, and it brings it” 

P rice $] 10 re wat 5 in just as if you were in the same 


Frequency Amplifier - ‘ 
(without tubes) Detector Set: room with the transmitter. 


If your dealer is not able to let 
you test a “ROYALFONE” we 
will gladly take care of you. 
Will nightly bring in the broadcasted programs ee ee eee 

7 ; : . 207 Market St. Newark, N, J, 
1,000 miles on indoor coil aerial. 


Will cover enormous distances on outdoor 
aerial. 


Will eliminate interference—static, induction, 
interfering radio stations—to an extent that INTERFERENCE 


will prove a revelation. Can be cut out with Knott Super-Vernier Condeser 


Will reproduce the broadcasted programs with ( 7 


absolutely perfect tone quality. X | 
\\\\, 


Requires no other knowledge to operate than is ( 
contained in the printed instructions. ont / 


Will operate in any location—not excepting 
steel buildings. 











Invited =| R-F AMPLIFIER-DETECTOR | ° Request 


Ss RECEIVER ° FO ng. 


L Showing how you connect to your condenser, 


Super accurate tuning. .This Micro will 
stretch the critical tuning — on your 
able condenser to two inches of adju 


9 Send us $3.00 and we will mail you one 
with connecting wires and wrench-screwdriver, 
. Send 2c stamp for information about Kaott 


etremenes for — — Tr 
EE TY heir performance will astonish you an 
a PAS os ‘J NEW YORK CI will brag about what they give you. 

t Jobbers, our proposition will interest you 


E. ®. KNOTT MACHINE COMPANY 
1 Ellery Street Boston 27, Mass. 


Help Wanted—Radio 


Radio operators again in big demand. Positions assured t0 
all graduates of this school. Best record of any radio school 
in the East as shown by recent check of our graduates receiv 
ing first grade commercial licenses. Start any time. For 
full information, call, phone or write, 


Y.M.C.A. RADIO SCHOOL 


‘The Best Radio School in the East’’ 
“A JOB FOR EVERY GRADUATE” 
BOOKLET TODAY 149 East 86th Street TELEPHONE LENOX 6051 New York City 


When writing to advertisers please mention THE WIRELESS AGE 



































—~~ S | 


JaNuaRY, 1923 THE WIRELESS AGE 


SIMPLEX 


—that’s your safeguard 








Simplex Verio-Coupler Panel Simplezs Amplifier Panel 


ii, 


Simples Variometer Panel Simplex Detector Panel 


SIMPLEX PANEL UNITS make it possible to Permanent 
try out the many different hook-ups without dis- 


assembling panel, which is a decided advantage. Dielectric Strength 


SIMPLEX RADIO co. Fibrous products laminated with 
1013-15 Ridge Ave. Phila., Pa. Bakelite, Condensite, or Redmanol, 
offer the Radio Expert materials of 
proven dependability, manufactured 
under definite standards, uniform and 
suitable for his many stringent re- 
quirements. 





They will not warp, crack, blister, 


RADIO PROTECTOR Y or flake; do not absorb oil or mois- 


ture; are easily drilled, tapped, turned, 
Conceded by best Ra- and tooled, and possess exceptional 


dio Engineers to be dielectric and mechanical strength. 


theforemost enemy of of These products are available in 
dlatic interference. Your sheets, rods, and tubes, in shapes and 


oe ‘ sizes for every radio need. 
outfit is incomplete with- BAKELITE 


out it. Indoor and General Bakelite Co. 
outdoor . 8 West 40th St. New York BAKELITE 
— 7 Mal CORPORATION 


Address the Divisions 





Listed by the 
Underwriters’ 

* Each Company maintains a re- 

Laboratories search laboratory which will gladly 

co-operate with manufacturers in the 


. MR BRACH MFG. co. m working out of new applications. 
NEWARK NEW JERSEY 


Chicago, 
Moma snecmass sen |! “7 Material 9/2 Thousand Uses 


Coast Representatives 
Pasifie States Electric Co., San Francisco, Los Angeles, 
Oakland, Seattie, Pertiand, Spekane 
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that do not produce sufficient vol- 
Loud Speaker ume. Constructed so that a five- 
watt power Leow § Pn! queiitying 
tube can be use epending upon 
PERFECT SOUND REPRODUCTION Tee a nt article . 
The Planet Loud Speaker marks the most advanced step | the highest grade. it is equippe 
in the perfection of Receiving Radio Broadcasting. enith special wane fount yr — 
Radio experts, “fans” and dealers, all are amazed at | °™P/ifer. - a eee 
the remarkable fidelity with which the Planet fills a | YOU Can abet soe dea 
room with the exact tonal qualities of the human voice, | %™¢withoutdistortion. Every deta Price $27.50 
musical instruments, etc. The Planet is a complete of construction shows the highest ‘ a hee 
unit. Like a thing of magic it transforms the ordinary | 8t@de workmanship and materials. te 
two stage amplified receiving set into a wonderful 
musical instrument. Beautiful design, richly finished DISTRIBUTORS nAsees pd Aa ay 
mahogany case and polished emitter with gold or alum- 8OSTON—Beaudette | & Graham St. x : 
oom finish, Ls * ge Em Or 4 ——— aaiecm be ba Elec. & PEORIA—Diamond Elec. Sup. Co. 
o any home. Loud, distinct, clear reproduction. x 4 Y wo 
Price $40.00. es te Ce., 118-20 E. eee MeGraw Co 


THE PLANET POWER AMPLIFIER 
iT4 Marvelous New 2) oF: | NET An essential unit for receiving sets 


r | 




















-» Illustrated folder on request—Order from your —B. E. lezyn & NEW YORK CITY—H uM. 
PLANET ' aes nearest distributor or write to gg Capitol Theatre Bids. Schwab, inc., 419 W. 42nd St 
RAD . AND RAP . MICHIGAN— NEWARK, WNEW me 
© CORPORATION, 1223 South Wabash Ave., Dept. D-1, Chicago, lll. °Y/tNiine Ele. Cerp.. 21 Divi- General Mdse. Co., 4 Markot 
— Dealers write for attractive proposition, sion St. St. 
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This Panel Will Improve 


Your Set 

CELORON 
The best panel made is none too good for your set. Dependable insula- 
tion is vital because it has a direct bearing upon the clearness and 
sensitivity of both transmission and reception. 
Every thinking radio enthusiast certainly wants the highest type panel he 
can obtain and the surest way to get it is to insist upon Condensite 
Celoron. 
This strong, handsome, jet-black material is not merely an insulating 
material—it is a radio insulation made to meet high voltages at radio 
frequencies. That is why it will give you greater resistivity and a higher 
dielectric strength than you will ever need. 
(Make Your Next Panel of Condensite Celoron.—It machines readily, 
engraves with clean cut characters and takes a beautiful polish or a rich 
dull mat surface. 

An Opportunity for Radio Dealers. 

Condensite Celoron Radio Panels and Parts offer a clean cut opportunity 


to the dealer who is keen on building business on a quality basis. Write 
us today. Let us send you the facts. You'll be interested. 


DIAMOND STATE FIBRE COMPANY 
Bridgeport (near Philadelphia), Penna. 
Branch Factory and Warehouse, Chicago. 
Offices in Principal Cities. 
In Canada: Diamond State Fibre Co., Ltd., Toronto. 














DUCK Announces Startling Reductions 


The Leading Line Since 1909 
At Prices to You Less Than Dealers Cost 


F R E E Illustrated pamphlet comprising sixty-two Duck radio instruments and sets 
with reductions averaging 30% mailed on request. Send postal tcday. 


Radio Pioneer 


Any old time radio amateur will tell you who we are and our reputation. Only a few 
years ago almost one-third of the radio instruments sold at retail, exclusive of sales in only 
a half dozen large cities, were sold by Duc 


A Few of the Many Duck Products at Sensational Prices: 


Rheostat, 70c; Bakelite Moulded Positive contact, 70c; Bakelite Moulded dial, 55c; super- 
selective moulded variometer, $4.65, worth $8.06; radio frequency potentiometer, $1.15; 
solid mahogany form variometer, $3.60; 43-plate panel-type variable condenser, pigtail con- 
nection, $3.15; detector and two stages of audio frequency, $59.50; radio frequency receiving 
set with one-step radio and detector, $29.75. 


SEND 25c : os oo eer ote i our as m6 pp. otalind! ome 
atalog an ‘ext Book. or radio information an ook-ups 
it is worth many times the retainer asked. 4 


The WM. B. DUCK CO., 239-241 Superior St., Toledo, Ohio 





SMALL ADS OF 
BIG INTEREST 


A MEETING PLACE FOR 
BUYERS AND SELLERS 


Space in this department costs only 
65 cents a line. Minimum space 
seven lines. Payable in advance, 
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. Protect your invention 
INVENTORS: 273 “Witeon, toe Wa kre 
D. C. Over 20 years of efficient, expert, 
tial service. Skilled in Radio-Electrical, Chemical 
and Mechanical fields. Our 1922 Illustrated Book. 
let, giving much necessary and very useful @ 
formation which every inventor should know, wij 
be sent free upon request. Prompt and carey 
attention. Highest references. Moderate fees 
Send sketch or model for our careful epi 
prslimins advice. Write today to A, M, 

ON, INC. (Radio 3ARH), 314-19 Victor 
ing, Washington, D. C. (Successor to business 
established in 1891 by A. M. Wilson.) 
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SALESMEN that have been or are calling » 
electric or radio trade, see Mr. Rice, 631] ¥, 


: Clark St., Chicago. 





PATENTS—Send for form “Evidence of Cop 
ception” to be signed and witnessed. Form. 
fee schedule, information, free. Lancaster 
oe Aas, 289 Ouray Bldg., Washington, 





FREE Radio Catalog 


 / 
Equipment of al 
» We can make im- 

mediate shipments of 

reliable equipment. 

yourself against ° 
ment by taking advantage of 
our experience and reliability. 


Send $5.00 fer genuine Cunningham or Radio- 
tron Detector Tube. Free catalog sent on request. 


Julius Andrae & Sons Co. 
In Business Since 1860 
124 Michigan Street Milwaukee, Wis, 














American Radio Relay League, 
Hartford, Conn. wal 
Enclosed find $1; please enter my 

subscription to QST for 7 months. 
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Receiving 
with Fada Parts 


A single inferior part spoils the 
whole receiving set. 


Government tests have shown that a 
good tube set will detect energy 
from the aerial as low in amount as 
two one-hundredths of a microwatt. 
This means 200,000,000 receivers 
can be operated on one watt of 
energy. 


To accomplish this each individual 
part must be designed and con- 
structed by experts who know how 
to build high frequency apparatus 
to eliminate losses. 





All Fada parts meet these 
ents, . 


F. A. D. ANDREA 
1581-C Jerome Avenue 
New York City 


(Fee 


We Receiving by 4. 
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RADIO BRINGS iT 
MAGNETITE MAGNIFIES IT 
G-D HEADPHONES TELL IT 


“Magnetite Radio Crystal’ 
It Magnifies—Substitute this new marvelous crys- 
ital for your old one and hear broadcasting 
louder and clearer. The most sensitive mineral 
on the world market. Unaffected by handling or 
moisture and will render efficient service indefi- 
nitely. Price per crystal 50c, post paid to any 
part of U. S. Dealers write for our proposition. 
SATISFACTION GUARANTEED ON ALL OUR 
PRODUCTS OR MONEY REFUNDED. Enclose 
money order or bank draft; currency by registered mail only. Write for cata- 
logue on our complete line of radio equipment. 


GIBBONS-DUSTIN RADIO MFG. CO. 
2859 W. 9th ST. LOS ANGELES, CALIF. 














High Bfficiency Head Receivers 


LIST PRICES 


$6.00 to $12.00 


Made by a factory, with 
over 30 years’ experi- 
ence in manufacturing 
good receivers. 


THE TEST TELLS 
Ask for full data 


American Electric 
COMPANY 
State and 64th Streets Chicago, U. S. A. 


If you use Amplifying Tubes 

<a you can make your 

== Victor talking machine 

a RADIO LOUD 

SPEAKER, with a 

“Beeko” Radio-Phono 
attachment. 

Sample by mail, 40c. 
Liberal discount in 
quantities. 

J.H. BUNNELL&CO. 
32 Park Place, Dept.W 
NEW YORK 


























RADIO ‘‘A’’ & *‘B’? STORAGE Batteries CHARGED at Home For Few Cents Wit 
“PATENTED FULL WAVE’’ 100-130 Volt 60 Cycle A. C. Automatic Magnetic 


Di RE Eventually You Will Buy An F-F RECTIFIER. Why Not Now? 
a c The Sooner You Buy It;The More ,You Save 


It CHARGES All 6 Volt RADIO “A” & AUTO Batteries; & All RADIO “‘B” & LOUDSPEAKER ter’ 
Inductively At Home O Disconnecting & Uni may Charging Chee Se — 


Ser y Vv e 3 
Nothing Like it Made. No Chance For Grounds Or Short Circuits. No Skill ed. AMMETER nates Guess Work. 
It Costs You Less To Buy An F-F RECTIFIER than To Be Without One. You PAY for ON! whether You Buy One Or Not, for It Costs An 


Average Of $2. for Charging & Rentals Ev 5 ne Sen Rate Betiony Se Seaeges Sy Cian, but Only A Few Cents Wh: 
From A Lamp ay enh Tay Battery poage + be wy yee . . ba Never Known The Del etal Feed 
mwhieh Gives Fa A rainten or ‘ou A New Thrill When You e 


Experience 
At A Cost of A Few Cents & A Pleasant 

he Own Them Feel Teck F-F RECTIFIER is Their Faithful Friend. it ws 

To Slop Over Be Filled Burn Out Need Attention Or 


Rectified Thru Infusible Carbon Rectifying 
Delivers RAPID TAPER CHARGE recommended By All 
Handy Charging Unit. Delivers Service Day & Night 
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HEARD WITH 
TWO FOOT LOOP 


TYPE MAIS RECEIVER 


Regier ES Performance 


Mu- Rad Receivers 








NVENTIONS by Mu-Rad engineers 
are establishing new high standards of 


radio reception. 


A Mu-Rad Radio Fre- 


quency Receiver with a small loop aerial is 


more sensitive, more selective, simpler to 


They copied all they could 


operate and more compact than any other type copy, 


But they could not copy 


of receiving equipment. These are fa/s, deter- our mind; 


We left them tearing and 


mined by impartial tests and comparisons. swearing 


Guaranteed for 1000 Miles Reception 


A thousand miles behind, 
—Kipling, 


We substantiate these claims by a positive, written 
guarantee on each Mu-Rad Receiver of 1000 miles recep- 
tion on a loop—another innovation in the marketing of 


radio receivers. 


See These Sets at Your Dealers 


Ask him to show you their construction 
and operation. Note the rigid buss wire con- 
nections, the high quality workmanship through- 
out, the fine finish of the mahogany cabinet, 
the polished Radion panel, the metal dials, the 
rugged switch, rheostats, condenser and the 
simplified control. 


DEAL An attractive proposition is open 
. 


to dealers in good standing. 


Mu-Rad Laboratories, Inc. 
Asbury Park, N. J. 


808 Fifth Ave. 





Type MA- 2 
3 Stage R.F. 
and Detector 


$128.00 


Type MA-13 
3 Stage R.F., 
Detector and 
2 Stages A.F. 

$160.00 




















Soon the Code at Home with the Omnigraph 


“Just Listen—The Omnigraph will do the teaching” wae oMNIGRAPH Aut 


If you own a Radio Phone set and don’t know the 


i wil 
you both the Wireless yy Morse Codes— 
right in your own home—.juickly, easily and in- 

Cc w Buzzer, Buzzer and 

Phone or Sounder, it will send you unlimited mes- 

nie from 5 to 50 words a minute. 

THE OMNIGRAPH is not an experiment. For 

15 years it has been sold all over the 

world with a money back guarantee. The os. 
GRAPH is used by several Depts. of the U. 

RL a of are Fa pa . 

test applicants applying for 

. The OMNIGRAPH. hy been 

by Sg leading Walversition 


Send f + we  ~ Gataies deseribi three models, 
lor ng 
$14 te $30. DO IT TODAY. 








THE OMNIGRAPH MFG. CO. 
16A Hudson St. New York City 
Code—you are missing most of the fun 
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Let the Buyers of the Country 
see your Products at the 


Permanent 


Radio Fair 


1 direction of R. F. Yates, 
Ea! Buiter "New York Evening Mail.) 


At the Hotel Imperial, New York 


The Permanent Radio Fair is a 
centralized exhibit of reliable 
merchandise assembled for the 
benefit of buyers and the general 

lic—the Bush Terminal Plan 

lied to the Radio industry. 
Fallowing is a partial list of the 
space holders— 

Dubilier Condenser and Ra- 

dio Corp. 
De Forest Radio Telephone 


and Telegraph Co. 
Radio Corporation of Amer- 


ica. 
A. H. Grebe & Co., Inc. 
Multiple Storage Battery Co. 
Pacent Electric Co. 
C. a. ang 
Signal Electric Co. 

ewett Mfg. Co. 

orne Mfg. Co. 


H ell Insulation and 
Mig Co. 


Post Electric Co. 
Federal _—* and Tele- 
h 


oO. 

Arrow Radio Co. 

W. E. Supply and Spec. Co. 

Victor Radio Corp. 

Mercury Radio Corp. 

Man-Day Radio Corp. 

Radio Laboratories of N. J. 

Radio Winding Corp. 
Space rentals range from $1.00 
to $3.00 per day. Wire or write 
for applications and literature. 
Space is not guaranteed to any 
applicant. Fair open in morning 
to buyers only. General public 
in afternoons and evenings. Runs 
from September 30th to May 

. Minimum time one month. 


PERMANENT RADIO FAIR, Inc. 


HOTEL IMPERIAL 
Broadway and 32d St. New York, N. Y. 











That Satisfying Pride 
in Your Radio Set 


You know how it is when you own anything that is 
really fine. You're proud of it and jealous for it and 
want others to appreciate it as you do. You'll feel in 
full measure that satisfying thrill of pride in your radio 
set when you own Kennedy equipment. Even such 
friends of yours as are not radio “fans” will admire 
the handsome appearance and perfect finish of your 
Kennedy installation. And those who are radio experts 
will be even more enthusiastic over its splendid per- 
formance. 


KENNEDY EQUIPMENT 


The Beautifully Finished and 
Wonderfully Efficient 


KENNEDY 


Short-wave Regenerative Receiver Type 281 


An ideal set for general use. Highly sensitive, selective 
and efficient—easy to operate—finely made in every detail. 
Meets the requirements of keen radio students who recog- 
nize and demand the best. Yet it is so simple to use that 
perfect results can readily be obtained by novices. Ask 
your dealer to show you the Kennedy Type 281 
Regenerative Receiver, and write our nearest office for 
latest Kennedy Bulletin C-3. 


All Kennedy Regenerative Receivers are licensed under 
Armstrong United States Patent No. 1,113,149 


THE Co iin B. KENNEDY COMPANY 


INCORPORATED 


SAN FRANCISCO U.S.A. 


KENNEDY 


E fy 


SAINT LOUIS 

















CRYSTAL RECTIFIER 


MULTIPOINT 
A (Patent Pending) 
synthetic CRYSTAL DETECTOR sensitive over Its 
entire surface. 
A deen nes” Sl ere 
‘olume. mn 0 
td press. rr certificates of coullensy. Sets a 
ency. 


» Mounted, sensitiveness guaranteed, 50¢. 
Dealers and Distributors Quoted Attractive Discounts 


RUSONITE PRODUCTS CORPORATION 
Dept. A, 15 Park Row, N. Y. 














EXPERIMENTERS INFORMATION SERVICE 


DESIGNERS OF THE HIGHEST CLASS 
RADIO APPARATUS IN THE WORLD 
220 WEST 42ndSTREET ‘Twenty-third Floor NEW YORK CITY 


ASK FOR CATALOG S 
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Amateur Radio Stations of the United State 


Supplementary List brought up-to-date trom December 1922 WIRELESS AGE 
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6 
6c. 
6 
6 Cc. 
6 
6 C. 
6 
6 
6 
6 
6 
6C 
6 
6 
6 
6 C. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
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a 


First District 


Alden B. Dewey, 76 South Main Si., 
rd Washington St 

K. C. Ambler, 10 Shattuck St. 

I 

Ro! 





Frank 203 King St Burlington, vt. 
William 'B. Smith, 72 72 Oak St., Manchester, H 
Resgment J. Moi 

F. Kleindienst, 59 59 Emerald Ave., Webster, 
Rovert C. Moyer, 310 Summer Ave., Reading, 
ohn H. Gough, 570 Adams St Quincy, 
Ga. Frazier, 9% Center Cambridge, 
Emil J. Maginot, 4416 Washington St., 

” Roslindale, 
E. R, Prescott, 23 Arlington St., Newburyport, Mase. 
James W. Hurley, 140 Horton St., Lewiston, Me. 
CHANGES OF ADDRESS 

Charics H. Wiley, 103 Gainsboro St., Bosten, 
L. W. Colby, 10 Wellington St....Methuen, Mass. 

8. Newcomb, Main St Presque Isle, Me. 
Chester M. Capen, 232 ., Norwood, Mass. 
G. A. Schofield, P North Main St Uxbridge, Mass. 
Laban Snow, Jr ch 
P. E. Strout, Hurrican 
Leon 


Rd 
. 195 Water St 
James H. Hanly, 134 Chaplin 8t., 


H. E. Nichols, 60 Benham Ave., Bridgeport, Conn. 


Warren 8. Atwood, 80 Sea St., New Haven, Conn. 
Harold L. Johnstone, 469 Washington =e. = 


aven, Conn. 
W. J. Coughlin, 36 Washington 8t., Arlington, Mass. 
James B. 


Armstrong, 40 Springfield Ave., 
B. H. Stevens, 118 Brook 


J. R. Decker, 9 Strathmore Rd. ..Brookine, 


Sixth District 


ern, 798 Grand Ave., 8S. San 


Pattsfield, Mass. 
Rd., Manchester, N. H. 
Mass. 


Fuenins. 


dad a a 


b Adams, Dana St 
Arthur C. Anderson, 1537 W, 
So. Pasadena, 
M 


{bens he Ry, Pine 8t., 
aricopa, 
Glen +9 " Berwick, 601 David Ave., Monterey, Calif. 
J. Wayne Clark, Railroad Ave....Calistoga, Calif. 
Aloin W. Folkenberg, Pac. Union, Cone St., 


St. nee 
Cecil Fry, 930 Maine Ave 
Elwin Normart, 735 Yale 


» Calif. 


. Faschner, 1179 Claremont ag 


M, C. Binoe, 833 Mead Ave.., 
D. L. Dotson, 6207 8. Park Ave., 
Ernest Silva, 9503 E. 14th St 
Raymond | 2536 2ist A 
. Mi 4412 Louisiana, San Diego, he 
i 1451 Kewalo St., Honolulu, T. H 


Eighth District 


Cyrus J. Staud, 203 Rutgers St...Rochester, N. Y. 
Robert C. Blair, 194 Glendale Ave., 


, Calif. 
Los 


Highland Park, Mich. 
urgh, Pa. 
Cleveland, 0. 


Clyde Hillman, 2800 V St., Pitteb 
Archie G. Peoples, 1446" as llith St. 
Clarkson College of Technology, 57 Main St., 


Potsdam, N. Y. 
John J. Js. 2 Main St., Gani ua, N. Y., 
Arnold P. eke, ta Forest St 
West High School, 8. Maple St......... Akron, 
John H.  McGlinsey, R. F. D. No. 2 
William R. gy 893 Lee 
John P. tae” yy St., Pittsburgh, 


“0. 


e Knox 
30 Oak St.. Norwalk, 0 
escsnang 45 Bluff Ave., Parkers Landi 


ng, Pa. 
k Tice, 15 Thompson St., Catskill, N. Y. 


A. E. = E. Main ya Gnadenhutten, “4 


James E. neoin rafton, 
Norbert W. telser 4212 Asple, 8t. Cleveland, 6. 
Arthur C. Wrigley, 369 Paur St. 3b ittab 
Franklin B. ~ Oo lintels 
John E. Van Epps. Ann 8. 

. Caldwell, 1375 Franklin Ave. 

cNally, 24 Vinecliff St..... 
ig, $0 Pleasan 

iw, 


t. E 
Ann Arbor, 
rms, 3200 Franklin Ave. evelai 
. Swartwout, 410 W. Cortland St., Groton, N 


Mieh. 


Branchville, Conn, 
Mass. 


Mass. 


dena ; 
Oakland, Calif. 
Angeles, Cal. 


La Brea, "Hollywood, Catt 


andaig 
° “Columbus, 0! 


"Pa. 


Columbus, 0. 


2 
0. 





2eo S&S S&S OH SOVOOOSCOSSOS CHOHWSS CoH PR WWW BWC cows Gd qd~qnGwd GooDGEGDGO GDC CO CDG GOGO GOGO GOS GDGD GD0DGDGDGDGD oe 
20 =& ° > 


CSSCOS OO CH COOEOLO COESSS CSO SCO CHOY ODOOOOSOSOOOOS 
I © a2a0a ¢ 2 


Bruce Wm. David, 3263 Grandview Ave., 


Porson. Hgts, 
Tom Moellman, a we Ansel -_ @ . .Cleveland, 


James P. 


W. K 

Edwin Tarbox, 

Theodore Weiss, 2846 15th 
Robert B. Talbot, R. 


M. Knight, Jr., N. Portage Path,. 

Leland C. Noel, 525 Summit Ave., Johnstown 

H. B. Scott, R. F. D. No. 2, Box 296, "Dayton, 0 
n . . 


Cc. 251 ve. 
John J. Gezo, "2009 Woodmore St 
Louis Ray Anderson, Gray Ave. gsto Oo. 
J. L. Skinner, oe. Samuel 8t., Charlestown, W. Va. 
, 2616 Dennis St., Cincinnati, 0. 
Oberlin St., O. 
St., Defiance, oO. 
Tener, 129 Breading St., Ben Avon, Pa. 
F. qos, 108 Fort St., a o. 
hatham, O. 
. Zorger, “1215 Sheffield St. Pittsburgh, Pa. 
mn St., rege > 
we, WN. 


Akron, 








ee A. Kendig 


N, 

Elmo A. Murrey, Jr., 1227 10th “Ave., 
Huntington, w. 
John M. Chamberlain, 238 Ninth St Ei 
Walter Trine, 524 Ash St 
E. A. Hickson, 1253 Brockley Ave., 
L. 8. A ow = 110 Dartmouth St., Rochester, N. 
Roland W. Scott, R. F. D. No. Toledo, 
E. wo Wiison, 159 Burlington St., 
Vitus R. Schneider, 515 Hackett "Rd 
Francis Evers, East Main St., 
E. C. Shepherd, 912 Central 8 
Frank Foster, Jr., 387 Osceola St., 
Waldo Sayles, Huron St 
Arthur Lee 
W. E. Langworthy, * 
F. W. Scholl, Jr., 2905 Observatory Rd., 
Cincinnati, O. 
205 Conniston St., 
Pittsburgh, Pa. 


Ludwig Hommel & Co., 


Ninth District 


James W. Patti, 505 N. Third St., Clear Lake, ine 
Laddie J. Smach, 2530 8, Ridgeland Ave., Berwyn, Ill 
3812 Garfield Ave., 
Minneapolis, Minn. 
1919 Lunt Ave. .Chicago, Ill. 
Benton St..Kansas City, Mo. 
Marshall W. i Meriden, Ill. 
Culver W. Lamar, 805 8. Marion St., Carbondale, Ill. 
Norman L. Wise, 2805 Northwestern Ave. 
Indianapolis, Ind. 
Russell A. Cline, 207 8S, Buchanan St., Maryville, Mo. 
Carl R. Griesbacher, Route 1, Box 34..Dousman, Wis. 
Lester H. Smyth, 3605 Balsam Ave. .Indianapolis, Ind. 
Arthur R. Bryant, Physies Bidg Grinnell, Iowa 
Frank W. O’Herron, 934 N. 5th St..Terre Haute, Ind. 
John 8S. Brown, 1017 Bluff St Fulton, Mo. 
D. James Angus, 310 Illinois St. Indianapolis, Ind. 
F. H. Eddy, Main St Slayton, Minn. 
Frank Little Auburn, Il. 
Stewart M. Scott, 6626a Washington St., 
St. Louis, Mo. 
Z. Paul Clement, 105 Delaware St, Mason City, Ia. 
John R. Robertson, 616 W. Eighth St., 
oe pee! Kans. 
Walter McGuire & Fred D. Rowe, 313 W. Third St. 
Cambridge City, Ind. 
Cary P. Butcher, 706 15th St., P. O. Box 
Golden, Colo. 


Robert G. Bentzinger, 1605 Arlington Pay 
t. 


Louis, Mo. 
Harold McCollom, 513 N. 8th St a Iowa 
Arthur N. Gund 2035 Neb 


"Chicago, Ii. 
Calvin A. wee, 159 N. 10th St.....Noblesville, Ind. 


Stuart W. Daniel, 


Willard W. Crittenton, 
Carl F. ers, 3637 8. 





Joseph N. Dohr, 415 State St. App 

William T. Gill, 490 Lafayette Pl. - Milwaukee, Wise. 

Arnold L. Wolfe, 365 8. 

Crete Battery Service, 3 

Glenn Keller, 501 8. n 'e, Mo. 

Carl A. Neureuther, R. F. D, Na. 1, Spring Valley, ll 

- D. Willoughby, 757 Cook St Den Colo. 

R. B. . 225 Elliott St Oo 

Chas. W. Lewis, Jr., 323 Clara Ave .... 

Hervey E. Roberts, 628 Clark Ave.. Webster Groves, Mo. 

Bertil A. Bee! Alta, Iowa 

Radio Panel Shop, $12 W. 14th St. Junction city, Kans. 

Alfred F. Christianson, University Law Bidg., 
Valparaiso, Ind. 

John F. Perfetti, 613 Adeline St., So. Hibbing, Minn. 

Indiana Radio Engineering Co., 372 A 30th St. 

Chas. N. Cutler, 311 W. Johnson St.... 

Earl L. Frease, 919 Millian Ave. 


Julian F. Oberg, 7350 Union Ave 

Bert L. Brown, 26 

Roy F. Graham, 5343 Theodosia Ave. 
Theo. H. Schaefer, Franklin St 

Alta M. Blackburn, 672 Van Buren 8t. 


Harry Needham, R. D. 
Paul Jensen, 4931 Hamlin Ave. 
Joe Clark, $26 N. Main St Ca 
a Fe Andrews, 1721 Somerset Ave., Indianapel 
Ronal McEwan, 619 Tillitson St. , Trinidad, Colo. 
C. ¥ Giester 5055 Geraldine" St., St, Louis, Mo. 
Lawrence Ja . In care of Western Military 
Academy, Alton, Ill. 
Richard C. Wells, 424 E. 63rd _ St Chicago, Ill. 
Chester C, Grey, 610 S. 10th St., = 
Cedar ‘Rapids, Towa 


Edgar R. Faweett, 4557 St. Louis Ave., St. Louis, Mo. 
Ernest M. Helmdoerfer, 147 N. Second St., 


Vernon H. Wallace, 1017 Lee St Ottumwa, 

in M. Nisson, 2544 Washington St., Denver, Colo. 
pt —J ee, $144 Washington sd Granite City, Til. 
= 


. Nebr. 
Towa 
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Joe John’s Radio Co., 216 S. Main gt., 
Richard Schweiger, 709 S. oe i 


Oliver P. Robinson, Calumet Harbor lig 


9237 Houston 

Chester E. Doerr, 5152 N. Market 8,’ 
Independent Sehool District No. 46, 
Otto A. Buder, 611 Commercial ‘i tet 
Joseph E. Harlan, 335 Askew St, 8., 
Breen, 2421 8. First Ave * Cty, 
Hilary J. Schenk, 417 Seventh stim, Wa 
ermilion 4 Chureh St... 

ISSUED. “Vernilie, 3 


Allen T. Law, 3439 Grove St 
George A. 


Thomas M, 


P. Rea, R. F. D. 4 
Arthur W. Peters, 219 Bockterd 8t., 
Russell Martin, 307 Cherry St 
John Henry Grady.. 

Ralph A. "Syacheen ‘7318 Kingston Ave. 
ar Larson, 7400 Coles Ave 
-— Shafer, 713 So. Dakota Ave., 

E. idd, 487 Hawthorne Glen 
hn Brunke, 1017 Glen Rocke Ave., 
Charles W. aney, 612 
Claude Romjue.... 
O. Oftelie, Jr., 125 ford § 
Murray W. Thorne, 333 W 


M. Locker, 2606 Irving Ave., 
Edward Giseke, 312 a 
Delbert E. Richards 
Carl R, Hart, Main St. ‘ 

> Okerberg, 8718 Sheffield “Ave. 

Morris Lotterman, 3018 Fullerton Ave., 
E. Proske, 1407a Arlington Ave 
a L. Smith, 211 7th St.. 

L, L. Holmes, 1502 Washington 8 
Harold M. Wallace, 106 E. 5th 
George F. Hightower. . 

George D. Carpenter, 665. South os 
Jasper L. Brubaker, 709 E. Euclid 
e. 


H. R. Drew, 1208 First Ave., N. 
Ulrich J. Barbel, 1616 Xanthies St., 
R. J. Davis, 412 E. McPherson 8t., 
Gareth G. Somervilie 1216 North 


; ett 

Gerald E. Knox, 701 Third St.. 

W. C. Baker, 2819 Kenwood Ave., I 

Gerald R. Fitzge 

R. G. Duffield, i. 225 Franklin St., Wheat, a 

H. D. Jehring, 2028 Myrtle St 

Joseph A. Hills, 858 40th St 

Edward P. Kennedy, 24 Erlanger Rd, Eange, 

Manual Radio Club of School District No, 1 
2655 Franklin &t., Denver, (i 

Horace L. Hamilton, 823 N. Jefferson Ave, 


Robert Reed, 285 Fulton Place, 

Kenneth Hart, 3024 . Webster St., Ft. Wame, lil 

Andrew A. Gusack, 1644 W. 20th St. Chicas, 

E. K. Shinn, 2423 19th Ave., N., , Mim 

Glen E. Martin, = % St he 

John T. Fox, Box 27 ms Indianapolis, 

L. Troxel, ior" x "Jefferson Are., 

Mason Ciy, le 

Eimer C. Sutton, 1137 Avon Court.. ry 

Willi Humston 

cana 8. Stoller & John P. 1 


Murphy Ave., Chicago, 
William P. Hilliard, 7801 Clyde ave. * Chicago, 
George W. Kimball, Jr., 846 Lexington Ave., 


C, MacCarthy, 1029 N. — Ave., Chicago, 
Harry G. Elfring, Center 
Hamilton Tobin, 906 


Harvey F. e, 4212 oe St., St. Louis, 
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There’s Satisfaction in Knowing! 
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a Reading periodicals 
These: books tell aeane obiiiins: ig p 


you what radio is, PROGRESSIVELY keeps you posted 
what it does and ARRANGED on current radio 


for the 
how it does i.— BEGINNER-RECEIVING AMATEUR- events. But the 


OPERATING AMATEUR -ADVANCED 
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AMATEUR - EXPERIMENTER-OPERATING 


They give you the ENGINEER - RESEARCH AND ** reason why ad is 
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fundamental facts. ALWAYS IN STOCK in these books. 


THE WORLD-FAMOUS SERIES OF LABORATORY TESTED TEXTBOOKS 
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THE WIRELESS PRESS, Inc. 


PUBLISHERS OF THE WIRELESS AGE 
ESTABLISHED 1911 
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Our new 40-page catalogue of the latest—the best—the most authoritative radio books, is ready for 
distribution. Send for a copy. 
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This catalogue contains a wide selection of radio books for the beginner, the amateur, the experimenter 
and the engineer. Every book is backed by our guarantee of “‘money back if not satisfied.” 
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The books contained in this catalogue are the product of the experts of radio, and because of having 
been “laboratory tested” have earned an enviable reputation for accuracy and have an unequalled standing 
among the experienced men of radio. 
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Here are books which are the products of years of experiment and research by the leading radio authori- 
ties of the world. They cover everything in radio from the most elementary explanation of what radio is, 


what it does and how it does it, to the latest and most complicated engineering developments, not only of 
America, but of the whole world. 
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Regular reading of the leading periodicals of radio, such as The Wireless Age, will keep you posted on 
the recent developments and uses of radio, but this only scratches the surface. The real facts, the reason 
why, the very foundation of the entire science of radio cannot be put in a periodical. They can be properly 
Presented only in books and in no other way than in books. 
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You, Mr. Amateur Experimenter, or you, Mr. Radio Engineer, will find in the books in this new 
catalogue, the information you have been looking for. It's all there. Current practise may change, but the 
fundamentals remain the same. There is but one place to get a proper understanding of the fundamentals of 


radio, whether the particular subject is a crystal detector or an Alexanderson high-frequency alternator—and 
that is in good books. 
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There's satisfaction in knowing. Your copy of the catalogue is ready, and will be mailed, with our 
compliments, upon request. 


THE WIRELESS PRESS, Inc. 


326 Broadway, New York 
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Red Seal Radio Spark 
are made in three siz 


No. 221-R 2 cell 
No. 262-R 6 cell 
No. 282-R 8 cell 
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The Red Seal Radio Sparket 


Especially designed to operate the popular 
WD-11 Dry Battery Vacuum Tube 


‘ HIS Sparker consists of a number of _ to drain the other. The Red Seal dry cell 
dry cells connected in parallel,in what —_used in Radio Sparkers, in addition to Dey 
has been found the most efficient manner ing extremely uniform in their character 
to operate the dry battery vacuum tube. istics, are carefully matched. 4 


Three assemblies, (or Radio Sparkers) Red Seal Radio Sparkers are made if 
are available, consisting of two cells con- 2, 6, and 8 cell sizes, assembled in atta 
nected in parallel in different combina- tive moisture-proof containers. The f 
tions. Exhaustive tests have shown that ™ous Manhattan spring-clip connector 
the Radio Sparker arrangement of dry provided. This makes the quick and pos 
cells will operate a WD-11 tube more than tive connection of a receiving set ané 
twice as long as a single Red Seal Dry matter. Complete instructions witha 


Cell,—to be exact,—2 1/3 to 2 1/2 times. ams on the proper use of Red Seal F 
| Sparkers are given on the back of € 


To satisfactorily operate dry cells in battery. Your nearest radio dealer art 
parallel they should be matched, otherwise Red Seal Radio Sparkers. If he hast 
there will be a tendency for one dry cell them in stock he will get them for Jj 


ANHATTAN 


ELECTRICAL SUPPLY CO..INC. 


Makers of the famous Red Seal Dry Batteries and Manhattan Headsets 


NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO 
17 Park Place 114 So. Wells St. 1106 Pine St. 604 Mission St. 
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